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(54) BUCKLE DEVICE 

•. ■ '1. 

(57) A buckle device capable of reducing an irnpact 
noise generated when a tongue plate (2) is inserted and 
eliminating a coil spring member energizing a release 
button (50) and a lock pin holder so as to simplify a struc- 
ture, wherelin a lock bar (30) has both end parts inserted 
into slots (16) and is mounted on a pair of side plate 
parts (12). both end parts of the kx:k bar (30) are en- 



gaged with a pair of guide grooves (54) in a pair of guide 
wall parts (52) of a synthetic resin release button (50) 
and, when the tongue plate (2) is inserted, the lock bar 
(30) is moved rapidly to the front end part of the slots 
(16) and, in this case, the end parts of the lock bar (30) 
are supported on a supporting part (55) at the end of the 
guide groove (54), not on the:end of the slots (16). 
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Description 

-[TECHNIGAL FIELD] 

[0001] The present invention relates to-a;buckle de- 
vice for use in seat belts of.motor vehicles, and partlcu- 

. larly relates to a buckle device in which innpact noises 
between metal members upon insertion of a tongue 
plate are reduced and of^which structure is simplifiedi 
The present invention further relates to a buckle: device 
including a buckle body and a tongue plate; and partic- 
;ular^y relates to a.buckle device which has an improved 
. structure to prevent detachment oMhe tongue plate from 

'>the buckle body in an emergency of the vehicle, and to 

•. a buckle device which is configured to, prevent detach- 
. rment of the tongue plate f torn thje^buckle body, when the 

..buckle body is moved In the tightening direction of the 
webbing by a pretensibner in an emergency of the ve- 
^ . hide. 

[BACKGROUND ART] 

. [0002] Conventionally, a seat belt device mounted on 
a. vehicle is provided with a buckle device which com- 
•prises a tongue plate movably attached to the ihtemne- 
'diate part of a webbing and a buckle body into and from 
• which the tongue plate is. inserted and retracted. This 
buckle device allows the webbing worn by the occupant 
to be releasably secured to the vehjcle body with ease 
-and reliability. • 

; '[0003] As described in JR U,' 6-6631 5/ a buckle de- 

* .vice is comprised of a niietal frame, a hook' member 
which is mounted on or supported by.the frame pivotably 

; -or swingably and which is. engageble with and disen- 
gageable from a.tongue plate; a lock pin-made of metal 
to lock and unlock ttie pivotal motion of the hook mem- 
' ber, a lock pin holder to hold the lock pin, and a biasing 
^ member to urge the lock pin via the lock pin. holder, an 
, ^ejector, a spring member to urge the ejector, a release 
- button which is urged by a coil spring in the same direc- 
. tibn as that of withdrawal of the tongue plate to disen- 
< gage the tongue plate, a base cover and lid cover made 
. of plastics, and so forth. 

J ; [0004] The foregoing frame includes a baseplate part 
-and a pair of side plate, parts rising from the base, plate 
part, and the pair of side plate parts are formed with a 
pair of long holes, and a lock pin is passed through the 
pair of long holes and mounted across the pair of;side 
plate parts'. When insertingithe tongue plate, the hook 
member is made to pivot by the tongue plate via the 
ejector and comes into engagement with tongue plate, 
and the lock pin is moved to a first position by the urging 
force of a biasing-member to inhibit the pivoting of^the 

• hook member to the disengaging side thereby holding, 
the tongue plate and hook nriember in an engaged state. 
The foregoing hook member is pivotally urged in the dis- 
engagjng direction alLthe time, and-when detaching the 

^ tongue plate-by releasing the engagement between the 



J tongue plate and ;the hook member, the' hook member 
Is rhade to pivot to the disengage side;by switching the 
. . lock.pin from B first position to a second position by de- 
* ^pressing the release button made of plastics, and thus 
5 the tongue plate isimade detachable. 

[0005]' The buckle device of JP,. U, -6-66311 has a ba- 
sic configuration connprising a ^ buckle ^ body, a hook 
member which is pivotally supported by the buckle t>ody 
•and' is switchabie between engaged and diserigaged 
• '10 -states with respect to the tongue plate, a lock pin which 
is supported by the buckleibody and is nru)vable between 
a first position to hold the hook member in engaged 
state; and a second position to disengage the hook 
member, a release button which is urged tovyard the 
'5 - withdrawal direction of the.tongue plate by .a coil spring, 
and so forth. 

[0006]' ^ Moreover, in the buckle devibe of this.publica- 
tion, a lock lever is pivotably mounted near the lock pin 
to cope with a case in which a pretensioner is equipped 

^0 to retract the buckle body tOLttie tightening direction to 
tighten the webbing in an eniergency of the vehicle. 
- When inserting the tongue. plate, ^the lock pin is moved 
to and held in the first positionvby Ihe lock; lever which 
is pivotally urged by a biasingrrhemfeer, and when de- 

25 taching the tongue plate, the lock lever is forced to pivot 
' to the non-locked position allowing the lock pin to move 

to the second position. ' : 

' . [0007] Furthermore, near the lock lever is provided a 
!plate-like inertial.body whiph.ris supported and guided to 

30 I be movable closing td and away from. the lock-lever and 
• vis constantly urged by a spring meniber in the direction 
-to move away from the lock lever. 
s'[tfQ08]' When a buckle body comes into an abrupt stop 
:after it is retracted in the tightening dii-ectibn of-the. web- 

35 bing^by a pretensioner which operates in an emergency 
of the vehicle, the inertial body Is moved, to lock lever 
' side by ah inertial force against the urging force of the 
spring member and is brought into contact with the lock 
lever thereby preventing the lock lever from pivoting to 

40 the non-lock position. Thus arrangement is made to prer 
vent the detachment of tongue plate from the buckle 
body, which occurs when the lock pin causes the lock 
lever to pivot to the^non-lock position thereby disengag- 
ing the hook rhember. 

45 [0009] The buckle device according to JP, A, 4-58963, 
comprises a latch member which' can come into and out 
of engagement with a tongue plate, an operation mem- 
ber to release the engagernent of the latch member, a 
lock member which moves-to~a release- position in re- 

50 spbnse to operation of an operational member to disen- 
;gage the latch member,, and a lock mechanism which 
can prevent disengagement'Of the latch member. An ar- 
rangement is made'such th'at the lock' mechanism is pro- 
vided with a nhotion restriction member which is pivota- 

55 biy mounted on an. operation member and partly pro- 
. trudes into the movable area of the lock member, and 
when an innpact occurs, the moving lock member comes 
into abutment with the motion restriction member while 
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part of the motion restriction member, which is pivoting, 
is in the movable area, and thus the movement of the 
lock member to the release position Is arrested. 

(DISCLOSURE OF THE INVENTION] 5 

[0010] The buckle device described In JR U. 6-66315 
has a problem in that upon inserting the tongue plate, a 
sharp impact noise is generated by a collision between 
the metal -lock pin and the metal frame when the lock 
pin is moved to the first position by the urging force of a 
biasing member and is received by the ends of the pair 
of tong holes, 

[0011] Moreover, in this buckle device, since a pin 
member like a round bar Is used as the lock pin, a plastic 
lock pin holder with a complex structure needs to be pro- 
vkied to hold the lock pin, and thereby the number of 
parts is increased, the structure becomes more compli- 
cated, and also assembly of the buckle device becomes 
inconvenient. 

[001 2] This buckle device is provided with a coll spring 
member for urging the release button in the same direc- 
tion as the detachment direction of the tongue plate in 
addition to a spring member forurging the ejector in the 
detachment direction of the tongue plate, and therefore 
a pair of spring receiving parts to receive.the coil spring 
member as well as the coil spring member need to be 
provided, and thereby the number of parts is increased, 
the structure becomes complicated, and also the as- 
sembly of the buckle device becomes inconvenient. 
[001 3] Furthermore, in the buckle device described in 
JP, U, 6-66311 . a lock lever and an inertial body are pro- 
vided so that when the buckle body comes to a sudden 
stop after being retracted by a pretensioner in an emer- 
gency of- the vehicle, the inertial bodyjs moved to the 
lock lever side by an Inertial force and is brought into 
contact with the Jock lever thereby inhibiting the lock le- 
ver from pivoting to the non-locked position and holding 
the lock pin in the flirst position. However, when the buck- 
le body, comes to a sudden stop; an inertial force acts 
on the lock pin as well, and since the lock pin is received 
directly by the lock lever, a large force is exerted on the 
lock lever by the lock pin. . > 

J0014] Therefore, there is a risk that the lock pin or 
lock lever or the like may be broken or defomried and 
thereby the lock pin is moved to the second position thus 
losing its normal function. To ensure that this will not 
happen, a lock pin and a lock lever and the like with high- 
er rigidity, therefore of higher cost, need to be used thus 
leading to a disadvantageous production cost. 
[001 5] Moreover, to prevent the tongue plate from get- 
ting detached from the buckle body due to operation of 
the pretensioner, the lock lever, the inertial body, and 
urge members to urge these members respectively 
need to be provided. This would increase the number of 
parts and make the structure more complex, and as- 
sembly of buckle device will become complex thus lead- 
ing to a disadvantageous production cost. In addition, 



when inserting the tongue plate, the lock lever pushes 
the lock pin to the first position and an inclined part of 
the lock lever, which is pivoting, comes into cont^t with 
the lock pin transmitting a force, therefore the insertion 
operation of the tongue plate may not be smoothly con- 
ducted. 

[0016] Furthermore, in the buckle devk^e described in 
JP, U, 6-66311 , when the inertial body moves to the lock 
lever side upon a sudden stop of the -buckle body, the 
lock pin may move very, fast to the second position since 
the whole inertial force acting on the lock pin acts to 
move the lock pin to the second position. That is, since 
the lock lever may pivot very fast to the non-locked po- 
sition side, the inertial body, whk^h starts moving upon 
a sudden stop of the buckle body, may not contact with 
the lock lever appropriately and thus there is a high pos- 
sibility that the lock lever is not prevented from pivoting 
to the non-locked position: 

[0017] In the buckle device of JP. A, 4-58963, \n a nor- 
mal state, a part of a motion restrtetion member inter- 
venes into the motion track of a lock member however, 
since the moving restriction member also pivots due to 
a collision of the vehicle, the lock member may not abut 
with the motion restriction member white a part of the 
motion restriction member stays in the foregoing motion 
area. If this happens, the latch member will become dis- 
engaged thereby causing the tongue plate to be de^ 
tached. • 
[0018] Therefore the object of the present invention, 
includes: reducing the impact noise between a lock pin 
and a frame during insertion of a tongue plate, simplify- 
ing the structure by eliminating a coil spring member for 
urging the foregoing release button, simplifying the. 
structure by eliminating the lock pin holder, and so forth. 
[0019] . It Is another object of the present invention to 
provide a buckle device Including a tongue plate and a 
buckle body, in which detachment of the tongue plate 
from the buckle body in an emergency of the vehicle is 
reliably prevented, a smooth and secure insertion and 
detachment operation of the.tongue plate is achieved in 
a normal state, arid the stmcture for preventlng the de- 
tachment of the tongue plate from the buckle body in an 
emergency of the vehicle is simplified, and so forth.: . 
[0020] Jt is a further object of the present invention to 
provide a buckle device including a pretensioner for re- 
tracting the buckle body to the tightening side. In which 
detachment of the tongue plate from the buckle body 
due to an operation of the pretensioner is reliably pre- 
vented, and the structure for preventing detachment of 
the tongue plate from the buckle body due to an opera- 
tion of the pretensioner is simplified, and so forth. 
[0021] Thus, according to the first invention of the 
present application, there is provided a buckle device, 
comprised of a tongue plate to be connected to a web- 
bing and a buckle body into and from which the tongue 
plate is inserted and extracted, wherein the buckle body 
comprises: a frame; a hook member pivotably mounted 
on the frame, the hook member adapted to pivot to en- 
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-gage with the tongue.plate upon insertion of^the tongue 
plate and urged- to' pivot to; the disengaging direction all 
the tinnei a ieasie button made.of plastics arid for releas- 
ing the engagement between the hodk cnennber and the 
tongue plate; arid a Jock bar adapted to nriove to a^first 
; position to inhibit the pivoting'of.the hook member in the 
disengaging direction.by urging force-of a biasing mem- 
ber when tongue plate Is in engagement with the tongue? 
plate and to move to a second-position to allow thepiv- 

. 'oting of the' hook member in the disengaging. direction 

i by.being pressed by the release button during disengag- 
ing operation of the release button, arid wherein a stop 
^restricting member, adapted to s^receive the lock bar 

' f against the urging force of theblasing member when the 
Jockbar is moved to the first position by the urging force, 

. is integrally fomned with the release button. 
V[0022] I In the buckle device described above, when In- 
*serting the' tongue plate, into the buckle body, the hook 
'.memberis made lo pivol to engage with the tongue plale ' 

:. along with the insertion of the tongue plate. 'ahd the lock 

; bar is svy itched from the second position: to the.first po- 
jsitioaby-the^urgirig forcis of the biasing^member; thereby 
.' inhibiting the pivoting of hook member in.the disengag- 
'ing;direction. When detaching the tongue plate, the.lock 
^^bar is switched from the first position to.the.second po- 

rsitipn ^nd the hook member is made to pivot in the dis- 
engaging direction to. be disengaged from the tongue 
plate upon disengaging operating the- release button, 
and thus the tongue p|ate' becomes /eady to be^de- 

. tached. : . . . ■ . . 

: (0023] On the other hand; when inserting the tongue 

/.plate, the stop restriction part, which receives the lock 
bar agalnstthe urging force of the biasing member when 

\ the lock bar is moved from the second position to the 
first position by the urging force, is.formed integrally with 
the release button, and therefore the lock bar Is received 
by the stop restriction part' made' of plastics when it is 

. switched from the seconid position to the first position; 
thus there iis.no impact noise between a couple.of metal 
menribers-produced;and only:quieterand milderimpact 
noise than that 'of metal hnembers is produced. 
[00241 Therbuckle device described above may be 
configured such that: the buckle body comprises an 
.ejector which is pushed- by the tongue^plate thereby 

' making^the hook member pivot In the engaging direction 

•; when lnseftings.the« tongue plate^ and a= spring .member 
for urging -the ejector toward the disengaging direction 
of the tongue opiate; and . when detaching the tongue 

V plate, the ejector'is made to abut 'against thje release 
button .and push it in the detaching direction of*the 

♦,46ngue plate. 

\ [0025] When Inserting the tongue plate, pushing the 
ejector with the tongue plate causes the hook member 
to pivot in- the engaging direction, and thus the tdngue 
plate and the hook member are brought intO/ engage- 
ment. 

.t [0026] This ejector is urged in the detaching direction 
of the tongue;plate by a spring member and therefore, 



when the- tongue. plate is detached, the ejector comes 

V into abutment with the release button by the urging force 
ofLthe^spl:ih9 mj^itiber and pushes It In the detaching di- 

-rectlon Of jthe^tongue plate. In thisway, since the release 
5 . 'button Is pushed in thedetaching direction of the tongue 
. plate by exploiting the spring member for urging the 

V ejeictor, the spring member for pushing the release but- 
i ton in the detaching direction .of the tongueplate can be 

eliminated, and the.spring receiving parts to receive the 
10 .iboth endsof the spring member can also be eliminated. 
• /[0027] Moreover, the buckle device, described above 
'^n^^ay«be:configured^s"uch that: the frame comprises a 
.'base platef part, a pair of opposing side plate parts which 
rise from the base plate part,;and a-pair of tong holes 
15 fomned in the sideJplate. parts; the above d,escribed lock 
, bar is passed through thepair of long hdles and mount- 
. ed across.the pair ofrside pjaie parts; and the above de- 
scribed^stop restriction part is comprised of a pair;Of re- 
^ceiving parts which receive' the bothiends of the'lockbar 
20 : projecting outwardly from the gair of side plate parts. In 
< this way; since the lock bar is .pa^ssed through a.pair of 
ilong holes and nriounted across, the pair of side plate 
. .imparts of the <frame; the support of the both ends of the 
lock bar Js stabilized, and thereby the pivoting of the 
25 hook member in the disengaging direction is securely 
'inhibited when the' lock bar is in the; first position. Also 
^ since the above described: stop restricting part is com- 
' prised of -a pair of receiving parts which receive the both 
- ends of the lock barprotruding outwardly from the pair 
30 of side plate parts, operational stabiHty when receiving 
the lock bar in the firstcpositibn^is^secured.'? ^ : 
[0028] . Furthermore ,- the' foregoing buckle deviceJmay 
^ include a stopper part which is tihtegrally formed on the 
.ifraime,; and which. engages the release button against 
35 . the urging force of the above described biasing member . 
•for urging the abovoidescribed lock lever* 
. [0029] Upon insertion of the-tongue plate, when, the 
' lock bar is switched from the second position to the first 
; position by the urging force of the' biasing member^and 
40 is received by the stoprrestric^ion part which is integrally 
' ^ formed with the release button, the* release button is 
. subjected to an urging force, of -the lock bar in the de- 
♦ taching direction of the tongue plate, but the release but- 
^ ton can be securely kept engaged- by the stopper part 
^5 integrally forined on the franfie. • 

[0030] -Further, the above described buckle devtoe 
may be configured such that:'the above, described lock 
bar is formed of a strip-type member; the above, de- 
, scribed release button' includes a pair of guide wall parts 
50 ; each of which is' closely located outside the above de- 
scribed pair of side plate parts; and the guide wall parts 
arc formed with a pair of-guidp grooves for guiding the 
- both ends of the lock bar which project from the pair of 
^ the' side plate parts respectively. 
S5 [0031] The above described lock barns fomned of a 
~ strip-type member, and its both ends * are passed 
through apair of long holes and guided by.a pair of guide 
. grooves, therefore the releiase button can..be 'movab!y 
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guided by the both ends of the lock bar via the pair of 
guide grooves. 

[0032] A pair of guide wall parts and the guide grooves 
thereon restrain the lock bar from moving in its longitu- 
dinal direction and coming out of the pair of long holes 
of the frame. The frame, the pair of long holes, and the 
lock lever restrain the release button from being disen- 
gaged from the lock bar and restrict the moving direction 
of the release button. Thus, the structures relating to the 
lock bar and the release button are greatly simplified. 
[0033] Rurthemnore, the above described buckle de- 
vice may be configured such that each guide groove is 
formed of. a groove with its both ends closed, and each 
guide wall part is formed with an import opening part for 
Introducing the end of the lock bar into intenmediate part 
of the length of the guide groove from the direction per- 
pendicular to the guide groove. 

[0034] Therefore, during the assembly of the buckle 
device, the release button can readily be assembled by 
introducing the end of the lock bar into the intermediate 
part of the length of the guide groove through the import 
opening part: Moreover, it is possible to minimize the 
chance that the lock bar comes off the import opening 
part by forming the import opening part in an appropriate 
position which does not correspond to the positions of 
the lock bar when it is in the first or second position. . 
[0035] According to the second invention of . the 
present application, there is provided a buckle device 
including a tongue plate to be connected to a webbing 
and a buckle body to and from which the tongue plate, 
is inserted>and extracted, wherein the buckle body com- 
prises: a frame; a hook member pivotably mounted on 
the frame, ;the hook member adapted to pivot to engage 
with the tongue plate upon insertion of the tongue plate 
and ur^edspivotally in the disengaging direction all the 
time; a release button for releasing the engagement be- . 
tween the hook member and the tongue plate; and a 
lock bar adapted to move to a first position, in whk:h the 
lock bar inhibits pivoting of the hook member in.the dis- 
engaging direction, by an urging force of a biasing mem- 
ber when being engaged with the tongue plate, and to 
move to a second position , in which the lock bar allows 
pivoting of the hook member in the disengagement di- 
rection, by being pushed by the release button upon dis- 
engaging operation of the release button. The buckle 
device is further provided with a lock member which is 
mounted on said frame pivotably between a lock posi- 
tion, in which the lock bar is locked in the first position, 
and a non-lock position in which the lock bar is not 
locked; and a biasing member for elastically urging the 
lock member to the non-lock side, wherein the lock 
member comprises a base end part pivotally mounted 
on the frame, a first engaging part formed in its one end, 
and a second engaging part which faces the first engag- 
ing part keeping a space to allow for reception of the 
lock bar, wherein the first position side end part of the 
lock bar abuts with the first engaging part maintaining 
the lock position, and the second engaging part pro- 



trudes into the movable area of the lock bar closely fac- 
ing the lock bar in a state that the lock member rests in 
the lock position. 

[0036] When inserting the tongueplate into the buckle 

5 body, the hook member is caused to pivot to engage 
with the tongue plate as the tongueplate is inserted, and 
the lock bar is switched from the second position to the 
first position by the urging force of the biasing member, 
thus inhibiting the pivoting of the hook member in the 

10 disengaging direction. The lock member is pivotably 
mounted on the frame at its base end, and in r>ormal 
conditions, is elastically urged to the non-lock position 
by the biasing rnember. Therefore, when the lock bar 
moves from the second position to the first position, the 

15 lock bar does not interfere with the second engaging 
part and the first position side endiDart of the lock bar 
abuts with the first engaging part thereby causing the 
lock member to pivot to the lock position. When the lock 
bar moves lo the first position, the lock member settles 

20 in the lock position and the lock bar is received between 
the first and second engaging parts, in which state, the 
first position side end part of the lock bar abuts the first 
engaging part thereby maintaining the lock position, and 
the second engaging part protrudes into the moving ar- 

25 ea of the lock bar closely facing the lock bar. ; 
[0037] On the other hand, when detaching the tongue 
plate from the. buckle body, the lock bar is switched from 
the first position to the second position upon disengag:^ 
- ing operation of the release button; this causes the hook- 

30 member, which is pivotally urged, to pivot in. the disen- 
gaging direction to be disengaged from the tongue plate, 
and thus the tongue plate becomes ready to be de- 
tached. When the tongue plate is being inserted, the 
second engagement part protrudes into the moving area 

35 of the lock bar closely facing the lock bar, but when the 
lock bar starts moving from the first position. to the sec- 
ond position, immediately after that moment, the lock 
bar comes out of abutment from the first engagement 
part and the lock member, whk:h is urgedby the biasing 

40 member, and pivots to the non-lock skle. Since the 
switching of the lock bar from- the first position to the 
second position is manually operated and therefore is 
not very fast, the lock bar moves to the second position 
without coming into contact with the second engaging 

. 45 part after the lock member has pivoted to the non-lock 
position. 

[0038] When the lock bar is subjected to an inertial 
force in the direction of the f irstposition in an emergency 
of the vehicle, the lock ijar pushes the lock member 

so holding it securely in the locked position with the inertial 
force in addition to the urging force of the biasing mem- 
ber. On the other hand, when the lock bar is subjected 
to an inertial force in the direction of the second position, 
the lock bar starts moving to the second position side. 

55 [0039] As described above, in a state that the tongue 
plate is being inserted in the buckle body, the first posi- 
tion side end part of the lock bar abuts the first engaging 
part maintaining the lock position, and the second en- 
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gaging part. protrudes into the moving area of the. lock 
. bardoselyfiaclng the lock bar; therefore the second en- 
gaging parti,receives the lockv bar, which has started 
moving to the second position side, inhibiting the lock 
bar from moving to the second qosltion. Thus it is'made 
^possible to securely prevent the detachment of the 
tongue plate from the buckle body due to {disengage- 
rnent of the hook-member. . 
..[0040] The above described. function is effective ei- 
^^ther in a*case where an inertial force to the first. position 
is applied to the lock bar due to;an impact- force in an 
-emergency of the vehicle, or in a case where a preten- 
' sloner is equippedz-so as to retract the buckle body to 
• the tightening side to tighten the^ webbing In ,an emer- 
' gency ofithe vehicle, and an inertial force to the second 
position is applied upon operation of the pretension er, 
. or upon abrupt:stop of the buckle body . after operation 

of the pretenstoner: 
7 [0041] Furthermore, in a nbnnal vehcle collision, the 
engagement between'the hook-member and the tongue 
. plate may be released when the. hand or elbow of the 
: . vehicle occupant accidentally toiiibhes'the-release but- 
ton of the buckle device due to a sudden change In the 
posture of the occupant. , , 

[0042] However,! according to the present application, 
even if the release -button is depressed in the above 
mentioned situation ;jthe lock member inhibits the move- 
ment of the' lock bap- in- the disengaging direction^ (the- 
second position) ; That is, since there occurs a delay in 
the operation' of the lock member-relative to rapid move- 
•mentof the lock bar^he lock barstays ina^state in which 
.it inhiblts'the pivoting of the hookimembenin. the disen-. 
gaging directionfand thus^disengagement of the hook 

- member arid the tongue ptate is prevented. 

:> [0043] 'Inthe abovedescrlbedbuckledevice. thebase 
' end part, of the lock nrtember maybe pivoted on. the 
frame at a position spaced away from the plane includ-, 
; ing the moving area ofsthe lock bar in the direction op- 
posite the hook member. . : . ; 
[0044] Thus; the first position side end pait of the lock 
bar, which is moving to the first position, pushes the first 
engaging-part and thereby securely causing the lock 
member tb.pivot to the lock position and hbldingjt In the 

- lock position. 

[0045] In the second invention of the present applica- 
tion, the buckle device may be configured as follows: A 
buckle device, having a tongue plate to be connected to 
a webbing- and ajbuckfe^^body to and from which the 
tongue plate is inserted and. extracted, and connprising 
a pretensioner adapted to retract the biickle.body in the 

' tightening direction of the webbing to tljghten the web- 
bing.in an omecgcncy of the vehicle; wherein the buckle 
body comprises: a frame:- a hook member pivotably 
mounted on the frame, the hook member adapted to piv- 
ot to engage with the tongue plate upons Insertion of the' ■ 
tongue plate :and being pivotally urgedin the disengag- 
ing direction all the time; a release button for releasing 

. the engagement between the- hook member and the. 
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\ tongue plate; and a lock bar adapted to move to a first 

: position, in which the lock bar. inhibits pivoting of>the 
hook member ih.the.disecigaging direction, by an urging 
force of a biaising mentber when being engaged with the 
. tongue plate, and to move to a second position, in which 

> the lock bar allows pivoting of the hook member. in the 
disengagement' direction, by being pushed by the re- 
lease button upon'.disengaging operation of the release 
button. The buckle devkje is further provided with a lock 
member mounted ,on.-said 'frame piv/otablyibetween a 
lock position,. in. which the lock bar is locked in the first 

. position, and a^non-lock position in which^the lock bar is 
not locked; and a blasing>member forelastically urging 
•the lock member'to the non-lock side; wherein the lock 
member includes a first engaging part with which the 

' first position side end part of the lock bar can abut and 
a second engaging part whiph protrudes Into the mova- 
ble area of the lock bar and withtwhich the secondpo- 

• sition side end part of the lockbar.can abut; and wherein 
the lock bar, which' is urged to the first position, abuts 
the first engaging pgirt causing the lock member to pivot 

^ to the lock position,'and*the lock bao which has started 
' moving toward the second' position due to an inertial 
. force generated upon a suddcnrstop of the buckle body 

• after an.operation.pf the pretensioner, is received by the 
second engaging part, thus the movehient of the lock 
bar to the second position is inhibited eltherwhen the 
-pretensioner is In operation orwhen not in operation. 
.^[0046] TcDuririg a nomial state in. vyhich the pretension- 
er is not in operation, in a situation where ,the tongue 

I plate is being;inserted*in the buckle body.-the first posi- 
^'tion side end part of the lock bapabuts the first engaging 
■part causing the Jock member tb;pivo.t to and^o be held 
in the lock position: In this state, the^second engaging 
^ipart protrudes?into the movable^area of.the lock ban and 
upon operation of thepretensioner In an emergency of 
the vehicle, the buckle body Is retracted In the webbing 
tightening dli'ectioh and then comes,lnto an abrupt stop 
. generating, firstly, an inertial force which acts on the lock 
bar In thedirection to the first pdsjtionrimmediaitely^after 
the buckle body has started^moying: At this timei the 
lock bar pusheis' the lock member with the inertial force 
' In addition to the uriging force thereby maintaining the 
' lock menriber securely in the lock position; \ 
;[0047] Oh the other hand, upon an abrupt stop of the 
buckle body, the lock bar starts moving toward the sep- 
dnd position side under an inertial force. = - 
[0048] In a state in^ which the tongue plaite is being 
inserted in the buckle body;- as described above, isince 
. the lock member is held in the lock position and thel sec- 

• ond engaging part protrudes into the movable area of 
the lock.bar, the second engaging part receives the lock 
bar which has started moving toward the second posi- 
tion inhibiting the movement of the lock bar to the sec- 
ond position, and^thus it-is.possible to securely inhibit 
the detachment of the tohguei plate from the buckle 
body. Other functions except the one in an emergency 

• of the vehicle are generally the same as described be- 
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fore. 

{0049] The buckle device according to the second in- 
vention may be configured such that the above de- 
scribed lock member is pivotably mounted on the frame 
via a pivot part which is off-centered from the center of s 
gravity of the lock member so that an inertial force acts 
on the lock membercausing it to pivot to the lock position 
side upon a sudden stop of the buckle body after oper- 
ation of the pretensioner. 

[OOSO] That is, upon a sudden stop of the buckle body, io 
since the lock member is securely held in the lock posi- 
tion, it is made possible to securely receive the lock bar. 
whk:h has=:started moving toward the second position, 
with the second engaging part. 

[0051] At this time, the weights of the lock member is 
and lock bar, urging force of the biasing member, and 
thepivotposition of the lock membermay be determined 
so that the lock member can be suppressed by the lock 
bar and held in the lock position upon a sudden stop of 
the buckle body after an operation of the pretensioner 20 
[0052] Furthemnore, the buckle device according to 
the second invention may be configured such that the 
second engaging part of the lock member exerts a piv- 
oting force on the lock member to pivot to the lock po- 
sition side upon coming into contact with the lock bar 25 
which is moving to the second position side. 
[0053] Therefore, even when the second engaging 
part of the lock member has not fully intervened into the 
movable area of the lock bar, it is possible to make the 
lock member pivot to the lock position when the lock bar. 30 
which started moving to the second position side, comes 
into contact with the second engaging part. Thus, it is 
made possible to make the second engaging part fully 
intervene Jnto the movable area of the kx:k bar, and 
thereby have the lock bar securely received by the sec- 35 
ond engaging part. 

[0054] Next, according to the third invention of the 
present applk:ation, there is provided a t)uckle device; 
including a tongue plate to be connected to a webbing 
and a buckle body into and from whch the tongue plate 40 
is inserted and extracted, and equipped with a preten- 
sioner adapted to retract the buckle body in the tighten- 
ing direction to tighten the webbing in an emergency of 
the vehicle; wherein the buckle body comprises: a 
frame; a hook member pivotably mounted on the frame 
and adapted to pivot to engage with the tongue plate 
upon insertion of the tongue plate and being pivotally 
urged in the disengaging direction all the time; a release 
•button to release the engagement between the hook 
member and the tongue plate; a lock bar adapted to so 
move to the first position to inhibit the pivoting of the 
hook member in the disengaging direction by an urging 
force of an biasing member, and to move to the second 
position to allow pivoting of the hook member in the dis- 
engaging direction by being pushed by the release but- ss 
ton upon disengaging operation of the release button. 
The buckle devtee is further provided with a lock lever 
which is pivotable between a lock position to lock the 



hook member, which is in engagement with the tongue 
plate, to be unable to be disengaged and a non-lock po- 
sition to allow disengagement, and which is urged to the 
non-lock position all the time, wherein the lock lever is 
pivotably mounted on the frame via a pivotpart whbh is 
off-centered from the center of gravity of the lock lever, 
and upon operation of the pretensioner, the lock lever 
pivots to the lock position urged by an inertial force just 
after the buckle body has started moving, and the \ock 
bar moves to the second positbn urged by an inertial 
force when the bucklet>ody abruptly stops, thus thepiv- 
oting of the lock lever from the kx:k positran to the fion- 
lock position is inhibited. 

[0055] When inserting the tongue plate into the buckle 
body, the hook member pivots and come into er>gage- 
ment with tongue plate as the tongue plate is inserted, 
and then the lock bar is moved from the second position 
to the first position by the urging force of the biasing 
member and inhibits the pivoling of the hook member in 
the disengaging direction. When detaching the tongue 
plate, upon disengaging operation of the release button, 
the lock bar is moved from the first position to the second 
position and thereby the hook member, whrch is pivotally 
urged, pivots in the disengaging direction to disengag- 
ing the tongue plate, thus the tongue plate becomes 
ready to be detached. 

[0056] In a normal state in which the pretensioner is 
not in operation, the lock lever is urged to the non-lock 
position alt the time: In an emergency of the vehkile, the 
pretensioner operates and the buckle body is retracted 
in the tightening direction of the webbing and then stops 
abruptly. At this time, first the lock lever pivots to the lock 
position urged by an Inertial force immediately after the 
buckle body has started moving, then the lock bar 
moves to the second position urged by an inertia! force 
when the buck abruptly stops, and thus the lock bar in- 
hibits the pivoting of the lock lever from the lock position 
to the non-lock positwn. After operation of the preten- 
sioner, the lock bar retums to the first position urged by 
the biasing member, and thereby the lock lever is urged 
to pivot to the non-lock position retuming to a nomnal 
state. 

[0057] Thus, if the lock lever is not provided, the lock 
bar undergoes an inertial force thereby moving from the 
first position to the second position, and the hook mem- 
ber is disengaged and thus the tongue plate may be de- 
tached from the buckle body. But with a lock lever being 
provided, even if the lock bar moves to the second po- 
sition, the lock bar inhibits the pivoting of the lock lever 
from the lock position to the non-lock position, thus it is 
made possible to securely prevent the detachment of 
the tongue plate from the buckle body. 
[0058] Moreover, detachment of the tongue platef rom 
the buckle body due to operation of thepretensionercan 
be prevented by a simple structure comprised of a lock 
lever and so forth, thereby resulting in an advantageous 
production cost. Furthermore, when the lock bar is 
moved to the second position by an inertial force upon 
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an abrupt stop of' the buckle body, the. lock bar is re- 
. ceived reslliently by a.biasjng member thereby ^allo wing 
' normal operation without being broTcen or defomied. 
[0059] The above described buckle device .may be 
configured such that the Jock. 'lever is provided with a 
contact part at its tip part so that the lock bar, which has 
r moved to the second position upon an abrupt stop of the 
buckle body, comeis into contact with the contact part 
^thereby holding the lock lever in the lock position. That 
is, the lock bar which has moved to the second position, 
•.: comes into contact with the contact part of the lock lever 
upon abrupt stop of the buckle body thereby holding.the 
lock lever in the lock positbn, and thus it is made pos- 
vsible to securely inhibit the pivoting of:the lock lever to 
\ the non-lock position. .i. 
' [0060] In the above described buckle device, the lock 
; lever rhay have an inclined guiding part which under- 
goes a pivoting force toward the lobk. position exerted 
by the lock bar which Is moving to the second position. 
* [0061 ] That is,- when the lock' lever is about to move 
from the lock^ position to the non-lock position, the lock, 
bar which is moving to the secorVd position, comes into 
contact with the Inclined guiding part of the lock lever 
^ thereby urging the lock lover to pivot to the lock position 
side, and thus it is made possible' to have the lock lever 
forcibly pivot to and held in .the lock position: 
[0062] I n thef above described buckle device, the cent- 
er of gravity of the lock lever is preferably disposed such 
that the? lock. lever is pivoted toward the lock position by 
' the Inertiahforce which acts on the.center of gravity of 
the lock leyer: upon movement of the .buckle body. 
.That is, it is possible to have the lock lever/securely piv- 
oted to the lock position by anMnertlal forceVwhich acts 
on the lock lever just after the-buckteibody has started 
moving. . . . 

[0063] Furthermore, the above described buckle de- 
vice may be configured such that, the lock lever com-- 
prises a first and second levers which are pivotable 
about a common axis, wherein the first lever pivots 
urged by an inertial force just after the buckle body has 
started moving, and the steond lever is piished by the 
first lever to pivot to the lock position, and the second 
fever is held in the lock position side by an inertial force 
when the buckle body comes into an abrupt stop. 
[0064] In 'this buckle device, the second lever is 
pushed, to pivot to the. lock ^position by the first lever 
which is pivoted by an inertial force just :after Ihe.buckle 
body has started moving^ and then the second lever.is 
held Ih' the lock position 'side^by an inertial force when 
the buckle body comes into an. abrupt stop. Thlat is, 
when the buckle body stops abruptly, the lock bar moves 
•to the second position thereby restraining the second 
lever from pivoting from the lock position to^the non-lock 
position more Si^rely, and thus it is possible tojsebure- 
ly prevent the detachment of the tongue* plate from the * 
buckle body. 



[Brief Description of the Drawings]' 
[0065] 

FIG. 1 is an exploded perspective view showing an 
embodiment of the .buckle device according to the 
first invention of the present ^application. 
FKa. 2 is a partial cutaway and longitudinally sec- 
tioned perspective view showing the buckle device 
. iaccording to the first invention of the present appli- 
rcation. 

"FIG. 3 is a longitudinally sectioned side view show- 
jingthe buckle device according to the first invention 
of the present application. 

FIG. 4 is.a side view showing major parts such as 
-the guide wall part and guide groove of the release 
button. 

FIG. 5 is a longitudinally sectioned side view show- 
ing the buckle device (the tongue plate and the hook 
member are in engagement) according to the first 
invention of the present application. 
•FIG. 6 rs a longitudinally sectioned side view show- 
ing the buckle device (the^ release button is push- 
; operated) of the first invention of the present appli- 
es cation, 

FiG. 7 is a longitudinally sectioned side view show- 
ing the buckle device (in a state in which the tongue 
♦plate has started torbe extracted or has started to 
be inserted) according to the first Invention of the 
30 present .application . ... 

• FIG. -8 is a side view, showing- major parts such as 
the guide wall part and the.guide groove part of a 
variation of the buckle device-according to the'first 
invention of the present apjslicatibn. 
35 FIG. 9 longitudinally sectioned side view showing 
major parts bf the lid cover and the release button 
relating to a variation of the buckle device according 
to the first invention of the present application. 
FIG. 10 Is an exploded perspective view showing 
40 the buckle device according to the second invention 
of the.present application. • ^ . , 

FIG. 11' is a partial cutaway.and longitudinally sec- 
tioned perspective view showing the, buckle device 
according to the second invention of the present ap- 
4s . plication. 

FIG.. 1 2 is a longitudinally sectioned side viiew show- 
' \ ing the buckle device according to the second in- 
vention of the present application. 
FIG; 1 3 is a longitudinally sectioned side view show- 
so ing the buckle device (the tongue plate is not insert- 
. ed) of ^the second invention of the present applica- 
tion. 

FIG. 1 4 is a longitudinally sectioned side view show- 
ing! the buckle, devk:e (the tongue plate is* inserted) 
55 according to the second invention of the present 
FIG. 1 5 Is a longitudinally sectioned side view show- 
ing the buckle device (the insertion of <the tongue 
frame is completed) according to the second inven- 
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tion of the present application. 
FIG. 1 6 is a longitudinally sectioned side view show- 
ing the buckle device (when the buckle body has 
abruptly stopped) according to the second invention 
of the present application. 5 
FIG. 1 7 is an enlarged view showing the lock mem- 
ber and the lock bar. 

FIG. 18 is an exploded perspective view showing 
an enribodiment of the buckle device according to 
the third invention of the present application. io 
FIG. 19 is a partial cutaway and longitudinally sec- 
tioned perspective view showing the buckle device 
of thejthird invention of the present application. 
FIG. 20 is a longitudinally sectioned side view show- 
ing the buckle device according to the third inven- is 
tion of the present application. 
FIG. 21 is a longitudinally sectioned side view show- 
ing the buckle device (the tongue plate is not insert- 
ed) according to the third invention of the present 
application. , .20 

FIG. 22 is a longitudinally sectioned side view show- 
ing the buckle device (the tongue plate is being in- 
serted) according to the third invention of the 
present application. 

FIG. 23 is a longitudinally sectioned side view show- 25 
ing the buckle device (just after the buckle body 
started moving) according to the third invention of 
the present application. 

FIG. 24 is a longitudinally sectioned side view show- 
ing the buckle device (the buckle body has abruptly 30 
stopped) according to the third invention of the 

present application, 

FIG. 25 is a longitudinally sectlonedside view show- 
ing the buckle device relating to another embodi- 
ment of the third invention of the present applica- 35 
tion. 

FIG. 26 is a longitudinally sectioned side view show- 
ing the buckle device (the tongue plate is being in- 
serted) according to the third invention of the 
present applk^ation. 40 
FIG. 27 is a longitudinally sectionedskle view show- 
ing the buckle device (immediately after the buckle 
body has started moving) according to the third In- 
vention of the present application . 
FIG. 28 Is a longitudinally sectioned side view show- 
Ing the buckle device (the buckle body has abruptly 
stopped) according to the third invention of the 
present application. 

[Description of the Symbols] so 

[0066] 



1 , 1 A buckle device 

2 tongue plate 55 

5 buckle body 

1 0 frame 

1 6 long hole 



18 


stopper part 


20 


hook member 


30 


lock bar 


40 


ejector 


43 


operating part 


44 


pushing part 


50 


release button 


52 


guiding part 


54, 54A 


•guide groove 


54a 


import opening part 


55 


receiving part 


57 


-engaged part 


60.61,70,71 


coil spring 


80 


first lever 


86 


second lever 


90 


lock member 


93 


first engaging part 


94 


second engaging part 


96, 105 


torsion spring 


100 


lock lever 


102b, 87b 


contact part 


102c, 87c 


inclined guide part 


104 


axial member- 


110 


spring mounting hole 



[MODES FOR CARRYIMG OUT THE INVENTION] 

[0067] The embodiments of the first invention of the 
present applksation will be described referring to the 
drawings. 

[0068] A seat belt apparatus of a vehicle is equipped 
with a buckle device for connecting a webbing wom by 
the occupant to the vehk:le body. By way of explanation, 
the buckle device 1 shown in FIGS. 1 to 7 will be ex- 
plained by defining the four directions: forward/rearward 
and rightward/leftward as shown in FIG. 1 where arrow 
A denotes the forward direction. The buckle devrce 1 
basically consists of a tongue plate 2 whbh is movably 
attached to intermediate part of the webbing (not shown) 
and a buckle body 5j and the front end part of the buckle 
body 5 is provided with an insert port 6 for inserting the 
tongue plate 2. The tongue plate 2 has a tongue part 3 
made of metal and to be inserted into the buckle body 
5 and a tongue body part 4 integrally formed with the 
tongue part 3 and covered with a plastic material, and 
the tongue part 3 Is formed with a rectangular engaging 
hole 3a, and the tongue body part 4 is formed with a 
rectangular passage hole 4a. 

[0069] As shown in FIG. 1 to FIG. 3, the buckle body 
5 comprises a frame 1 0, a hook member 20, a lock bar 
30, an ejector 40, a plastic release button 50, com- 
pressed coil springs 60, 61 , an anchor member 6 3 which 
is fixed on the frame 10 with a rivet 62 and used to fix 
the buckle device 1 on the fixed part of the vehicle body, 
and a base cover 64 and lid cover 65 which are made 
of plastic material. Parts except for the foregoing plastic 
parts are metallic (for example, steel) parts. 
[0070] The foregoing frame 10 is integrally formed 
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with a base plate part 11 and a pair of side plate parts 
12 rising fronn both left andYight side^edgespf the base 
/ piaite part 1l!Tbe;baseplal'e 11 is fdiTnedwlth,a circular 

- 'hole 13 fora rivet 62, a- rectangular hole 14 to accom- 
'hnodate a compressed' coil spring. 61: vyhlch elastically 
' urges the ejector in the forwaird direction and guides the 

rnovement of the ejector, a spring connection part (not 

shown) projecting from the rear end edge of the rectan- 
^ gular hole 1 4, and a inclihed.part 1 5 which engages with 

the base cover 64. The pair of the side plate parts 12 
* are^formed with a pair of* long holes 16 into which both 

sides of .the lock bar 30 are inserted and by .which the 
: V lock bar is slidably?gukled in forward and rearward di- 
■ rections. a notched pivot part 17 for^pivotably supporting 

the hook member 20, a pairof stopper parts 18 for lock- 
: ihg the release button 50 to prev€»nt Its detaichrnent in 

the forward direction, and a pair of 'guide projections 1 9 

for/guiding the insertion, and. extraction of the tongue 
: plaie 2 and preventing the.entanglemenl of the tongue 
; plate 2 during insertion. 

'[0071] . As shown^n FIGS.,1 to 3,;the hook n^*ember.20 
.comprises: a restriction part 22 which extends forward 
. in a upwardly curved shape, a hook part 23 which bends 
■/ downwardly from the restriction part and is engageable 

• ^with the tongue part 3 and of which end. part can fit into 

- the end part of the^rectangular hole 1 4 of thie base plate 
r part 11 , a pair of right and'teft pivoted parts In the. rear 

part, a pair of operated parts 25 which are forrhed to 
... bend downwardly from the rear end of the body part and 
^ -are operated by the ejector40,^and a pair' of spring re- 
ceiving parts' 26 whteh\are.bent.upwardly^between the 
» ope rated Mparts 25. Apair of left-and right. pivoted parts 
24 are pivotably mounted on a pair of notched pivot parts 
of a pair of side plate parts 1 2 allowirig the hook member 
20 to pivot upward and dpwnward.by; a predetermined 
'•angle. ^ 

' [0072] Referring to the lock bar 30, as shown in FIGS. 

1 to 3, the lock bar 30* cons IstSj of a strip-type member 
and is mounted across the pair of, side- plate parts 12 
while being passed through a pair of. long holes J 6, iand 
In this state, iboth end parts of the lock.bar 30-project 
outwardly about'2 to 3 mm from the^side plate parts 12 
respectively. The lock bar30 can move a predeterrhined 

: distance forward and reanvard-aiong the pair of long 
holes 16. A spring receiving part '31 is formed on the 
. middle partiOf the rear end part of the lock bar 30 and 

' projecting therefrom, and. a coil spring 60 (corresporidf 
ing to a biasing member), is interppsedJn a compressed 
state between:the springr receiving part 26 of 'the hook 
member 20'and the spring receiving part 31 of the Jock 
bar 30. Thus, the lock- bar 30 is urged fonward and the 
hook part' 23 of the hook rfiember 20 is urgcd upwardly 
(the direction in which engagement with the tongue plate 

2 is relpased)' all the. time. 

• [0073] ' When-the. tongue plate 5 is being inserted in. 
the buckle body S in engagement with the hook member 
20, the lock bar 30-stays in a first position, which corre- 
sponds to the front end portion of the pair oMorig holes 



' 16, and suppresses the restriction part 22 thereby inhib- 
iting the hook member from, pivoting imthe disengaging 
direction. And when the; releases button '50 is^operated 
•for disengagement, the lock'rbar 30 is pushed rearward 
5 - by the .re lease button 50 and is /moved to a .second po- 

• sition, which corresponds to the rear end portion of the 
'.pair of long holes 16, receding further than the restricting 

■part 22, thereby allowing the hook member 20 to pivot 

in the disengaging direction. 

10 [0074] Now referring to the ejector 40, as shown in 
IFIGS. 1 to 3, the ejector 40 comprises an inclined guid- 
ing part 41 at the front end thereof, guided parts 42'at 
both right 'and left end-parts thereof, a pair of operating 
: parts 43 "for making the^hook member 20 pivot in the 

IS engagement^ direction by making the pair of operated 
parts 25 of the hook member 20 pivot rearwardly upon 
insertion of the tongue plate 2, -a pair of left and right 
^pushing parts 44 for pushing the' release button 50 for- 

- vyard upon detachment of the longue-plale 2, -a spring 
20 ^'connection part 46 to which the fr'ont end part of the coil 

\ spring 61 is connected, . and.so forth. 'The ejector 40 is 

- adapted to be nidyable in the forward and rearward di- 
\rections on the base plate part 11 of the frame 10 and 
' is guided without moving upward with the pair of guided 

25 parts 42 being engaged with the both side edges of the 
r:ectangular hole 14. 

[0075] One end of the coil spring 61 is connected to 
the spring connection part 46 and the other end of the 
< coil spririg 61 is connected to the spring connection part 
50 . .(not shown) of the base plate.*part 11 ; thus the ejector 
' • v4Q is elastically urged all the tinne by the urging force, of 
nthe coil spring 61 in the forward dir^ection^(i.e., the de- 
tachment direction ;of the tongue plate 2) with respect to 
the frame 10. 

35 [0076] Now referring to the release button 50, as 
^ shown in FIGS. 1 to 4, the release button 50 comprises 
a front end wall part 51 at the front end thereof, a pair 
rof left and right guide wall partis 52, and a upper end wall 
part 53- at the upper end thereof. The pair of guide wall 

40 * parts 52 are placed closely to the outer sides of^the pair 
of side plate part& 12 of the firame 10 respectively and 

• are^ formed with a pair of guide grooves 54 which face 
the outside of the pair of long holes 1 6 respectively and 

' Which guide the both ends of the lock bar movably in the 
45 forward and reanAfard directions. In a state in which the 
, release button 50 is in an advance limit position (posi- 
. aliens shown In FIGS; 2 and 3), the front ends pfthe guide 

• grooves 54 are located slightly behind the front ends of 
: the long holes 1 6. Each guide wall part 52 is formed with 

50 i a receiving part 55, which is formed at the front edge of 
;the guide groove 54 and is intended to receive the end 
: part of the lock bar 30 which has moved from the second 
r position to the first position: The foregoing pair of the 

• receiving parts 55 fonned on the pair of guide wall parts 
55. S2 constitute a stop restricting part which is Integrally 

' formed with the release button 50 and in intended to re- 
ceiVe the lock bar 3 against the urging force of the coil 
••'spring 60'when the lock bar 30 is moved tp the first po- 
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silion by the urging force. 

[0077] A pair of left and right slits 56 are formed on 
the upper wall part 53 of the release button 50 to allow 
for the forward and rearward nnotion of the release but- 
ton 50 with respect to a pair of stopper parts 1 8 of the 5 
pair of side plate parts 1 2 of the frame 1 0. When the lock 
bar 30 is moved from the second position to the first po- 
sition by the urging force of the coil spring 60 and is re- 
ceived by the pair of receiving parts 55 upon insertion 
of the tongue plate, a pair of engaged parts 57 at the io 
rear ends of the pair of slits 54 are locked by a pair of 
stopper parts 1 8 respectively and thereby the release 
button 50 is stopped in the advance limit position. 
[0078] A pair of pushed parts 58, which is to be 
pushed forward abutting with a pair of pushing parts 44 : is 
of the ejector 40 upon detachment of the tongue plate 
2 from the buckle body 5, are fonrted on the inner sur- 
face of the front end wall part 51 of the release button 
50 and, when detaching ihe tongue plate 2 from the 
buckle body 5, the ejector 40, which is urged by the urg- 20 
ing force of the coil spring 61 , pushes the release button 
50 forward (detachment direction of the tongue plate) . 
together with the tongue plate 2 thereby making the re- 
lease button 50 rctum to the advance limit position, and 
then stops. Even in this state, the ejector 40 stops leav- 25 
ing a certain amount of clearance from, the front end of . 
the rectangular hole 1 4 which is formed on the frame so 
as to push the release button forward urged by the urg- 
ing force of the coil spring 61. • 

[0079] .: As described above, an anchor member 63 is 30 
fixed on the frame 10 via a rivet 62 and, as shown in 
FIGS. 1 to 3. and the frame 10 is assembled with the 
hook member 20, the lock bar 30, the ejector 40, the 
release button 50, and the coil springs 60, 61 , and these 
assembled parts are contained within the base cover 64 35 
and the lid cover 65. The base cover 64 and lid cover 
65 are fixedly united through multiple fitting parts and 
engaging parts. The front end of the release button SO 
faces on the front end of the buckle device 1 , and the 
release button 50 is configured to be push-operated by 40 
depressing the front end part of the release button 50 
with a finger. 

[0080] Next; the actions of the buckle device 1 de- 
scnbedso far will be explained. 

[0081] FIG. 5 shows an engaged state In whtoh the 45 
tongue plate 2 and the hook member 20 are brought into 
engagement by inserting the tongue part 3 of the tongue - 
plate 2 into the buckle body 5. In this engaged state, the 
hook part 23 engages in the engaging hole 3a of the 
tongue part 3 and in the rectangular hole 1 4 of the frame so 
10 thereby locking the tongue part 3. The lock bar 30 is 
positioned in a first position in abutment with the upper 
surface of the restricting part 22 of the hook member 20, 
thereby restricting the pivoting of the hook member 20 
in the disengaging direction, and the pair of engaged : 55 
parts 57 are locked by the pair of stopper parts 18 re- 
spectively and thereby the release button is at rest In 
the advance-limit position. 
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[0082] In this engaged state, the both ends of the lock 
bar 30 abut with the pair of receiving parts 55 of the re- 
lease button 50 and thereby the release button 50 is 
urged forward by the lock bar 30 which is urged by the 
urging force of the coil spring 60. 
[0083] When detaching the tongue plate 2 from the 
buckle devk;e 5, as shown in FIG. 6. moving the release 
button SO rearward by pushing It with a finger against 
the urging force of the coil spring 60 causes the pair of 
receiving parts 55 of the release button ^0 to push the 
both right and left ends of the lock bar 30 rearward, and 
thereby the lock bar 30 moves to the second position 
together with the release button 50 compressing the coil 
spring 60, and this causes the hook member 20 to pivot 
in the disengaging direction via the spring receiving part 
26 of the hook member 20. . 

[0084] Then, as shown in FIG. 7, In a state in which 
the lock bar 30 has reached the second position, the 
lock bar 30 is moved rearward further than the restricting 
part 22 thus moving out of abutment with the restricting 
part 22 so that the hook member 20 pivots to a upward 
limit thereby coming into a disengaged state. In this dis- 
engaged state, the tongue plate 2 is to be detached from 
the buckle body 5 in the forward direction, and at this 
time, since the front end of the ejector 40 abuts with the 
rear end of the tongue plate 2, the tongue plate 2 is 
urged forward to be detached. And since the pair of . 
pushing parts 44 of the ejector 40 abut with the pair of 
pushed parts 58 of the release button 50. when the fin- 
ger is removed from the release button 50, the.release 
button 50 is urged forward by the ejector 40 which is 
urged by the urgirig force of the coil spring 61., thus re- 
turning to the advance limit position. 
[0085] Next, in a detached state of the tongue plate, . 
when inserting the tongue plate into the buckle body to 
connect them together, tongue part 3 of the tongue plate 
2 is inserted from an insert port 6 and brought into abut- 
ment with the front end of the ejector 40. and as the 
tongue plate 2 is being inserted against the urging force 
of the coil spring 61 and thus ejector 40 is being pushed 
on, the pair of the operating parts 43 In'the rear.end of 
the ejector 40 come into abutment with the pair of oper- . 
ated parts 25 of the hook member 20 thereby; causing 
them to pivot rearward, as shown in FIG. 5. This causes 
the hook member 20 to pivot In.the engaging direction 
against the urging force of the coil spring 60 to engage 
in the engagement hole 3a of the tongue part 3, and the • 
lock bar 30 is moved forward from the second position 
to the first position. • 

[0086] When the lock bar 30 moves from the second 
position to the first position, the lock bar 30 moves fast 
to the first position duo to the urging force of the coil 
spring 60, since the both ends of the lock bar 30 are 
engaged by the pair of receiving parts 55 (stop restrict- 
ing part) formed on the pair of guiding wall parts 52 of 
the release button 50, a collision occurs between the 
metal lock bar 30 and the pairof receiving parts 55 made 
of plastics, and therefore no impact noise between metal 
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' parts, is; generated and only, lower and milder impact 
' :notses than those produced by a collision of metal- parts 
$ are generated. Therefore, the noise inthe vehicle cpni- 
. partrnent is reduced and also operation feel duringen- 
: gaging the tongue plate 2:is also improved. 

[0087] 'When detaching the tongue plate 2, since the 
,.;Coil spring 61 is exploited to push the release button^SO 
j -^and the tongue plate 2 in the detaching direction of the 
tongue. plate, -a spring member to push the release but- 
ton 50 in the detaching direction of the tongue plate 50 

• can be eUminated, and a pair of spring receiving parts 
:to receive the both , ends .of the spring member can also 

be eliminated. Thus the number of the parts -is reduced, 
. the structure is simplified, and the assembly of the buck- 

• wle device 1 is simplified as well. Since.the lock bar 30 is 
mounted across the pair of side plate'parts 112 being 

» passed through the pair of long-holes 16 of the pair of 
Tside plate parts 1 2 of the frame 1 0, the support for both 
: ends of the lock bar 30 is stabilized, and the pivoting of 
' the* hook member 20 imthe disengaging direction Is re- 
liably inhibited when the Jock bar 30 is at rest in the first 
^ ; position. Moreover, since the stop restricting part con- 

- sists of a pair of receiving parts^55 for trecejying the both 
^ , ends of the -lock bar 30 projecting outwardly from the 

pair of side plate parts 12, operational stability in receiv- 
' ing the lock bar 301n the first. position is secured. 
s [0088] Since-the. stopper, parts 1 8 for locking the re- 
\ Jease button 50 against the urging force of the coil spring 
60, which urges the lock^bar 30, :are integrally formed 
>on; the .pair .of side plate parts 1 2 of the frame 1 0, the 
'>elease'button 50 is reliably locked by the pair of ^stopper 

• parts 1 8 integrally formed on the metal frame 10 even 

- when-a force in the disengaging direction is applied on 

' thet release buttdh 50 by the lock bar^SO^ and also the : 
' stopper partsi 8 can be formed d>nveniehtly at low cost 
' [0089] The lock-bar 30, which consists of a strip-type 

- member, has its both ends pasised through the pair of 
long holes 1=6 and is guided by thepair of guide grooves 
;54, therefore the:ire)ease button 50 can be movably guid- 
^ed by the both ends of the-lock bar 30 through the pair 

of guide groovesS4. That is, the pair of guide wall parts 
> 52 and: guide grooves thereof .make it possible to re- 
strain the lock bar 30 from rrioving In its longitudinal dl- 
. rection, thereby inhibiting the lock bar 30 fronri coming 
: off the. pair of long holes 16 of the frame 1 0. Thus, the 
frame 1 0 and the pair of long holes 16 and lock bar 30 
» : make it possible to restrain the release button 50 from 
. coming off the lock bar through the pair of guide wall 
■ * parts 52:andiguide grooviss 54 thereon, thereby restricl- 
^ jng the moving direction of the release button 50 r As a 
* result, it becomes possible, for example; to eliminate the 
holder'momber to hold the lock bar 30 or to, eliminate 
the spring- mehiber :to urge the releases button 50 forr 
ward, thereb/drastically/simplifying the structures con- 
cern ing the lock bar 30 and the release button 50. 
[0090]-: Next^ examples in which the foregoing embod- 
innent Is partially modified will be described. 



1) Insteadiof the pair of receiving parts 55 formed 
• ron-the foregoing . release button 50, a stop restriction 
, :..part may be integrally formed on the front end wall 
^part 51 or the upper end wall 53 of the release but- 
5 ton 50. 

■'?) As shown in RIG. 8, each guide wall part'52A of 
the release button 50 is extended rearward, and a 
guide grotove54A, which has lib out same length as 
' that of the tong holel S'andJaces outward frorh the 
10 . long.'hole 16, isformed on each guide wall part 52A, 
*and both longltudinaLends of the guide,groove 54A 
are closed. In the lower part of the guide wall part 
^52A, there is fomnedsan import opening part 54a for 
introducing the ends:of the lock bar 30 into interme- 
15 diate part of the length of the guide groove^54A from 
the direction perpendicular to the guide gicoove 54 
(from downward). , 

r [0091 ] The dimension D shown in the figure is cohfig- 
20 ured to be larger than a half of the width *B of the lock 
bar 30. 

^ ,'[d'092] The import opening part 54a is fomned in such 
'^a way that it is Jn communication with the intemnediate 
:f part of the:length of the guide groove 54A and its position 
25 , dqes not coincide with the first and second positions of 

• the k>ck bar 30. Since the dimension is arranged to be 
D > 075*B.(B rhiiltiplled by 5), therefore fori example, 
'even when the lock bar 30 is in the second position dur- 

-:ing assembly (before attaching thecover), at least more 

30 .than half-of the lofek bar.30'Overtaps with-the guide:wall 
^part 52A making itfhard to become detached'from the 
, : guide groove'54A; and thus ease of handfingJ^efore the 
. coveKassembly is enhanced. 

35 3) As shown in FIG. 9, a pair of stopper parts 65a. 
vwhteh project from the inner surf ace of the;lid cover 
65, are fomned in.stead of the above described pair 
of stopper parts 1 8, so that the pair of engaged parts 
-57 of. the release button 50 are. locked by the pair 

40 V of stopper parts 65a. 

4) The :above descritied structure of the buckle de- 
'vice 1 is shown by-way of an- example, and the 
present invention can be implerhented with various 
variations of each part without departing the spirit 

45 of the present Invention. ' 

• [0093] Next the embodiments of the second invention 
of- the present application will be described referring ^to 
the drawings. 

so [0094] .A seat belt apparatus of a vehicle is equipped 
'- with a buckle device, which is unique to thepresent in- 
' vention and intendcsd for connecting a webbing worn by 
the occupant to the vehicle body; and a' pretensioner to 
retract the buckle body of a buckle device in the tigtnt- 
55 ' ening direction of the webbing to tighten^the webbing :in 

• an emergency of the vehicle. By vya^ of explanation, the 
. .buckle device 1 shown in -FIGS. 10 to* 17 will be ex- 
. ; plained by definingthe four directions: forward/^eaPA^ard 
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and rightward/leftward, as shown in FIG. 10 where ar- 
row A denotes the forward direction. 
[0095] As shown in FIGS. 1 0 to 1 2, the buckle device 

1 basically consists of a tongue plate 2 . which is movably 
attached to intermediate part of the webbing (not 
shown), and a buckle body 5. In the front end of the 
buckle body 5, there is provided an Insert port 6 into 
which the tongue plate 2 Is inserted. The tongue plate 

2 includes .a tongue part 3 made of metal and to be in- 
serted intocthe buckle body 5, and a tongue body part 4 
which is integrally fomned with the tongue part 3 and is 
covered with a plastic material. The tongue part 3 is 
formed with a rectangular engaging hole 3a and the 
tongue body part 4a is formed with a webbing passage 
hole 4a. 

[0096] As shown in FIGS. 10 to 12, the buckle body 
5 basically consists of a frame 10, a hook member 20, 
a lock bar 30, a plastic ejector 40. a plastic release but- 
ton 50, a lock member 90, compression coil springs 70, 
71 , a connecting member 73 fixed to a frame 1 0 with a 
rivet 72 and for connecting the buckle body 5 to the pre- 
tensioner, a plastic base cover 74 and lid cover 75i and 
so forth. Parts except for the foregoing plastic parts are 
made of metal (for example, steel). The lock member 90 
can be made of either plastics or metal. And the buckle 
body 5 may be connected to the pretensioner via a 
member other than the connecting member 73. 
[0097] The foregoing frame 10 is integrally formed 
with a base. plate part 11 and a pair of side plate parts 
12 rising from both left and right side edges of the base 
plate part.Yjtl . The base plate part* 1 1 is formed with a 
circular hole 1 1a for a rivet 72, a rectangular hole 1 1 b to 
accommodate a compressed coil spring 71 for elastical- 
ly urging the ejector 40 in the forward direction and 
guides the movement of the ejector 40^ a spring con- 
necting part (not shown) projecting from the rear end 
edge of the rectangular hole lib, and an inclined part 
11c which engages with the base cover 74. 
[0098] The pair of the side plate parts 1 2 is fomned of 
apair of long holes 12a into whk:h both sides of the lock 
har 30 are Inserted and by which the lock bar is guided 
slidably in the .forward and rearward directions, a 
notched pivot part 12b to pivotabty support the hook 
member 20,. a pair of stopper parts 12c to lock the re- 
lease button 50 so that it does not come off fonwardly, 
and a pair of guide projections 1 2d to guide the Insertion 
and extraction of the tongue plate 2 and to prevent en- 
tanglement of the tongue plate 2 during insertion. Fur- 
ther, the pair of side plate parts 1 2 are formed with a pair 
of axial holes 1 5 forpivotably supporting the axial mem- 
ber 95, the ends of the lateral axial member 95 being 
inserted in the axial holes 15, the axial member being 
passed through the lock member 90. The right side plate 
part is fonmed with a spring mounting hole 110 which is 
located under the axial hole 15 and is intended to mount 
one end of the torsion spring 96 to pivotally urge the lock 
member 90. 

[0099] As shown in FIGS. 10 to 13. the hook member 



20 comprises: a body part 21 , a restriction part 22 whk:h 
extends fonA/ard in a upwardly curved shape, a hook part 
23 which bends downwardly from the restriction part and 
is engageable in an engaging hole 3a of the tongue plate 
5 2 and of which tip part fits into the end part of the long 
hole 1 1 b of the base plate part 1 1 , a pair of right and left 
pivoted parts in the rear part, a pair of operated parts 25 
which are formed bending downwardly from the rear end 
of the body part 21 and are operated by the ejector 40, 

10 and a pair of spring receiving parts 26 which are bent 
upwardly between the operated parts 25. A pair of left 
and right pivoted parts 24 are pivotably mounted on a 
pair of notched pivot parts 12b of a pair of sWe plate 
parts 12 allowing the hook memt>er20 to pivot upward 

15 and downward within a predetermined angle. 

[01 00] Ref ending to the lock bar 30, as shown in FIGS. 
10 to 12, the lock bar 30 consists of a strip-type member 
and Is mounted across the pair of side plate parts 12 
while being passed through a pair of long holes 1 2a. In 

20 this state, both end parts of the lock bar 30 project out- 
wardly about 2 to 3 mm from the side plate parts 12 re- 
spectively. The lock bar 30 can move a predetermined 
distance forward and rearward along the pair, of long 
holes 12a. The middle part . of the rear end part of the 
- 25 lock bar 30 is.fonrned with a spring receiving part 31 pro- 
jecting therefrom, and a coil spring 70 (corresponds to 
a biasing member) is interposed in a compressed state . 
between the spring receiving part 26 of the hook mem- a 
ber 20 and the spring receiving part 31 of the lock bar ^ 

30 30. Thus, the lock bar 30 is urged f onward and the hook 
part 23 of the hook member 20 is urged upwardly (the 
direction in which engagement with the tongue plate 2 
is released) all the time. 

[0101] When the tongue plate 2 is being inserted in 

35 the buckle body 5 in engagenr>ent with the hook member 
.20, the lock bar 30 stays in a first position, whk:h corre- 
sponds to the front end portions of the pair of. long holes 
1 2a, and suppresses.the restriction part 22 from upward 
thereby inhibiting the hook member from pivoting in the 

40 disengaging direction (upward). And when the release 
button 50 is operated for disengagement, the lock bar 
. 30 is pushed rearward'by the release button 50 and is 
moved to a second position, which corresponds to the 
rear end portions of the pair.of long holes 1 2a, receding 

45 further than the restricting p^rt 22, thereby allowing the 
hook member 20 to pivot in the disengaging direction. 
[0102] Now referring to the ejector 40, as shown in 
FIGS. 10 to 12, the ejector 40 comprises an inclined 
guiding part 41 at its front end, guided parts 42 at both 

so right and left ends thereof, a pair of operating parts 43 
for making the hook member 20 pivot in the engagement 
direction by pushing the pair of operated parts 25 of the 
hook member 20 rearwardly upon insertion of the 
tongue plate 2, a pair of left and right pushing parts 44 

55 for pushing the release button 50 forward upon detach- 
ment of the tongue plate 2, a spring connection part 46 
to which the front end part of the coil spring 71 is con- 
nected, and the like. The ejector 40 is disposed movably 
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•in the forward arid rearward directions on the base plate 
- part' 1 1 .of the frame 1 0. The pair of the.guided. parts 42 
.are nearly Urshaped in the cross section >and these U- 
• shaped' parts are engaged with the both side-edges of 
•the rectangular hole 11b so that the ejector is guided 
. without moving upward. 
[0103]. The front end part of the coil spring 71 is in- 
serted into and connectedsto the spring connection part 

♦ 46 and the rear end of the coil spring 71 is connected to 
the spring connection part (not:shown) of the.base plate 
part, 11 ; thus the ejector 40 Is elastically urged by the 
urging force of the coil spring 71 in the fonward direction - . 
{i.e..thedetachmentdirectionofthetongueprate2) with ' 

' ^ respect to^the frame 10. 

• [0104] Now referring to the release button 50, as 
* shown in FIGS. 1 0 to 1 2, the release button 50 compris- 
es a front end wall part 51 at its front end. a pair of left 
and right guide wall parts 52, and a upper end walhpart 

5. 53 at its iJRper e rid. The pair of. guide wall parts 52 are 
' ' Closely .placed to the outer side^s of the pair.of side plate 
M parts 12 of. .the frame 10- respectively and are .formed 
. with a pair .of guide 'grooves 54 which guide the both 
i . ' ^ends of the lock bar'30 movabjy in fonward and rearward 

• directions, the both ends of the lock bar 30 projecting 
/ outwardjy from the; pair of long holes 12a' respectively. 

^[0105] In a state in which the release button 50 is in 
^ an advance limit position (positions shown in FIGS. 11 
.'and 12), the front ends of the guide grooves 54 are lo- 
cated slightly behind the front ends'of. the long holes 
1 2a. Each guide wall part 52 is fomned with a: receiving 
part 55 which is fomned at the front edge of "the guide 
/groove 54 and1s5intended to receive the end part'of the 
.; lock bar 30 which has' moved from the second position 

* to the first position. 

' '[^106] The foriegoing pair of tihe. receiving parts ^55 
V fomned on the-pair of guide wall parts 52 constitute a 

- .stop restricting part which is integrally- fomned with the 
release button SO and is intended to receive the Jockbar 
^ 3 against-the urging force of the coil spring 70 when the 

. ' :lock bar 30 Is moved, to the first position by the urging 
force. •■ ' • ' "'•* 

[0107] A pair of left and right slits 56 are^formed on 
..the uppenwall part 53 of the. release button 50 to allow 
for the forward and rearward motion of the release but- 
ton 50 with respect to a pair of stopper parts 12c of the 
pairof side pjate parte 1.2oftheframe 1 0.-When the lock 
bar 30 is moved frbnhllhe second position to the first po- 
sition by the urging force of the' coil spring 60 upon in- 
sertiompf the;torfgue plate 2 'an'd is received by the pair 
of rieceiving parts. 55v a pair* of engaged parts 57:at the 
rear end of the pair of slits 54 are I6cked ^>y a pair of 
stopper, parts 'l 2c respectively thereby causing the re- 
lease button 50 to stop in ari. advance limit position. 

' » (01 08] A' pair of. pushed parts (not shown) , which are 

: to be pushed'fonward abutting with a pair of pushing 
parts44?df the ejector 40.upon detachment otthe tongue 

' plate 2 from the buckle body, 5, areJonmed on the inner 
surface of the front end walhpart 51 of the releases button 



> 50. When detachingthe tongue plate 2 from.the buckle 
':.body55. the ejector 40, which is urged by the urgirtg force 
'of the' coil spring 71; pushes forward (in the direction^of 
tongue plate'detachment) therelease button 5atogeth- 
■5 ervwithUhe^tongue plate 2 thereby making. the release 
'■^button 50 return to the advance limit position , and then 
stops. Even in this state, the ejector 40 stops leaving a 
certain. amount of clearance from the- front end of the 
. rectangular hole -14 which is formed on the frame so as 
10 to push the release button forward urged by the urging 
.force of the coil^spring 71 . 

^[0109] Now>the lock member 90 will be described. 
(01s10] As shown in FIGS. 1 0.to 13,. the lock member 
, 90 includes: a base end part 91 , which is arranged be- 
ts vtween the pair of side plate parts 12 of theframe^lO and 
-^is^long in th(B right and left direction; and a pair of lever 

■ t parts 9'2 which extend nearly reaiward from the right and 

left ends of thej-base-end part 91 . The base endpart :91 
consists of a pair of side plate parts 91a which locates 
30 .in.the right and left einds, and a horizontal part 91b to 
.^ilink the upper end parts of the side pliate parts 91a. A 
v. pair of pivot holes 91c; of which center are shifted dovirn- 
; ward from the center of gravity of the lock member 90, 
/are forrned concentrically on the pair of side: plate parts 
25 ,91. a, and a axial' member-95 is passed through the pivot 
holes 91c. Th^ both ends of the axial member 95 are 
passed through a pair of axial holes I S and thereby the 
H base end part 91 of the lock member 90 is pivotably 
-mounted on the plate 10 through- the axial member 95. 
30 '..[0111] -A rib 9Td is integrally formed on the base end 
••part 91. of the lock member 90 and' is.located' closely 
d facing the right-side plate. part 91 a. A passage hole (not . 
vshown) for passing the raxial rriember 95 is fonned on 
; -the rib 91d. Atorsion spring 96 (elastic mennber) is^dis- 
35 ..7 posed between the.closely.facingi side plate parts . 91 a 
. jand rib 91c, and a axial riiember 95 is passed through 
Vthe. torsion. spring 96; One end ot the torsion spring 96 
is contacted with and attached^tothe horizontal part .9 lb 
' of the lock rhember 90 from downward, and the other 
. 40 : end is passed through and attached to the spring-attach- 
ment hole -110, and thus the lever part 92 is elastfcally 
urged upward all-the time by the torsion spring 96. Here 
the rib 91 d may be eliminated. 

[0112] The lock member 90 -includes a pair of first en- 
45 . gaging parts 93 which are formed near the base end 
.^part 91 and a pair of. second engaging-parts 94 which 

■ . ariB placed at the tip part of the pair of levers 92. and 
^' which face thepair of first engaging parts 93rrespective- 
li' ly keeping.an enough clearance, to receive the lock bar 

50 -^^ 30, The lock member 90 is mounted pivotably between 
.^a lock poisitlon in which the lock'bar 30 is locked in the 
- first position and~a- non-lock position in which the -lock 
> bar 30 is not locked, and is elastically urged by the tor- 
•: sion spring 96 to the non-lock side all the time. 
55 .* [0113]/ The first engaging part 93 is disposed in . such 
a way that it may abut with the first position side end part 
^ (front end part) of the lock bar 30, and the lock member 
. J 90 is pivbtally urged toward'the' non-lock position Jo a 
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state in which the tongue plate 2 is not being inserted, 
i.e., in a state the locl< bar 30 stays in the second posi- 
tion, the first engaging part 93 positions slightly behind 
the front end of the movable area of the lock member 
90 and has not intruded into the movable area of the 5 
lock bar 30 except for the first engaging part 93 including 
ttie second engaging part 94 of the lock member 90. 
f0114] Here^ the base end part 91 of the lock member 
90 is pivotally supported at a position away from the 
plane including the movable area of the lock bar 30 on io 
the opposite side of the hook member 20. specifically 
an obliquely upward position from the movable area of 
the lock bar 30. Therefore, the Iockbar30 which is urged 
toward the first position abuts the first engaging part 93 
thereby causing the lock member 90 to pivot to the lock is 
position, and in that sate, the lock bar abuts with the first 
engaging part 93 thereby maintaining the lock position. 
And while in this lock position, the second engaging part 
94, which protrudes into the movable area of the lock 
bar 30, closely faces the second position side end part 20 
(rear end part) of the lock bar 30 allowing for abutment. 
[0115] On* the other hand, as shown in FIG. 17, the 
second engaging part 94 of the lock member 94 is 
formed in a shape which is inclined obliquely downward 
when the lock member 90 is near the lock position so 25 
that a pivotal force is generated through contact with the 
lock bar 30 moving to the second position. The buckle 
body 5 (lock member 90) is subjected to a rearward in- 
ertial force when the buckle body 5 suddenly stops after 
operation of the pretensior»er. The center of gravity of . ^ 
the lock member 90 is disposed above the pivot axis 
(fotationakaxis) of the lock member 90 so that the lock 
member 90 is caused to pivot toward the lock position 
by the foregoing in ertial force which acts on the center 
of gravity of the lock menr>ber 90. .35 
[01 1 6] As described before, connection menrrber 73 Is 
fixed to the frame 10 with a rivet 72 as shown in FIGS. 
10 to 12, and the franne 10 is assembled with, a hook 
member 20, a lock bar 30, an ejector 40, a release but- 
ton 50, a lock member 90, coil springs 70, 71 and the < 40 
like, and all of these are assembled so as to be con- 
tained inside a base cover 74 and a lid cover 75, and 
then the base cover 74 and lid cover 75 are fixedly In- 
tegrated through a plurality of fitting parts and engaging 
parts. The front end. of the release button 50 faces out -^^ 
on the front end of the buckle device 1 , and the release 
button 50 is conHgured to be operable by depressing the 
front end part of the release button 50 with a finger. 
[0117] Next, the functions and advantages of the 
above described buckle device 1 will be explained. so 
[0118] FIG. 13 shows a state in which the tongue plate 

2 is being detached from the buckle body 5, and the lock 
member 90 is urged toward the non-lock position by the 
torsion spring 96. When, from this state, the tongue part 

3 of the tongue plate 2 is further inserted into the buckle ss 
body 5 through a insert port 6, firstly the tongue part 3 
-comes into abutment with the front end of the ejector 40. 
[0119] Upon further inserting the tongue plate 2 and 



pushing the ejector 40 against the urging force of the 
coil spring 71 , a pair of operating parts 42 at the rear 
end of the ejector 40 come into abutment with a pair of 
operated parts 25 of the hook member 20 and cause 
them pivot reward; thiscauses, as shown in FIG. 4, the 
hook member 20 to pivot in the engaging direction 
against the urging force of the coil spring 70 and comes 
into engagement with the engaging hole 3a of the 
tongue part 3, and thereby the lock bar 30 is moved from 
the second position to the first position by the urging 
force of the coil spring 70. 

[01 20] When the lock bar 30 moves from the second 
position to the first position, since the lock member 90 
is in the non-lock position and the second engaging part 
94 has not intruded into the movable area of the lock 
bar. the lock bar 30 does not interfere with the second 
engaging part 94, and as shown In FIG. 14, the first po- 
sition side end part of the took bar 30 abuts with the first 
engaging part 93 and then, as shown in FIG. 15, causes 
the lock member 90 to pivot to the lock position. Then, 
the lock bar 30 is received between the first and second 
. engaging parts 93,94, and in that state, the first position 
side end part of the lock bar 30 abuts against the first 
engaging part 93 holding the lock position, and the sec- 
ond engaging part 94 intrudes into, the movable area of ) 
. the lock bar 30 closely facing the lock bar 30. 
[0121] In an engagement state In which the tongue^; 
part 3 of the tongue plate 2 is inserted in the buckle bodyv^ 
5 and the tongue plate 2 and the hook member 20 are > 
engaged, the hook part 23 locks the tongue part 3 by 
engaging In the engaging hole 3a of the tongue part 3 
and in the rectangular hole 11b of the frame 10. Also, 
the lock bar 30 rests in the first position and abuts 
against the upper surface of the restricting part 22 of the 
hook member 20 restraining the hook member 20 from 
pivoting in the disengaging direction, and a pair of op- , 
erated parts 57 of the release button 50 are locked by ' 
the pair of stopper parts 12c respectively and the re- 
lease button 50 is at rest In the advance limit position. 
In this engagement state, the both ends of the lock bar 
. 30 s^uts against the pair of receiving parts 55 of the 
release button 50 respectively and thus release button 
50 is urged fonward by the lock bar 30 which is urged by 
the coil spring 70. 

[0122] When detaching the tongue plate 2 from the, 
buckle devrce 5, moving the release button SO rearward- 
by pushing it with a finger against the urging force of the - 
coil spring 70 causes the pair of receiving parts 55 of . 
the release button SO to push the both right and left ends- > 
of the lock bar 30 rearward, and thereby the lock bar 30 
is moved to the second position together with the re- 
lease button 50 compressing the coil spring 70, and this 
causes the hook member 20 to pivot in the disengaging 
direction via the spring receiving part 26 of the hook 
member 20. 

[0123] In this state in which the tongue plate 2 is being 
inserted, the second engaging part 94 protrudes into the 
movable area of the lock bar 30 closely facing the lock 
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bar 30, and' when the.lock bar 30 starts moving fronn the 
first'^posltion to the;second position; innmedjately after- 
.ward the instance, the lock'bar 30 diser>gages from the 
first engaging part 93 and the lock member 90, which- is 
urged by the torsion spring 96, starts pivoting to* the rip n- 
* lock side: Since the switching of the lock bar 30 from the 
first position -to.the second position-is conducted manu- 
ally and therefore Is not so fast; the lock bar 30 moves 
to the second position without contacting the second en- 

. -gaging^part 94 after the lock member 90 has pivoted to 
the non-lock position. 

-'[0124]. Then; asshown in FIG. 13. in a state in which 

• the lock bar-30fhas reached the second -position; the 
. *lock bar 30 moves rearward further than the restricting 

- part 22 coming out of abutment with the restricting part 
' 22 so that the hook member pivots to a upward limit 
thereby coniing Into a disengaged state; In this disen- 
gaged stat^, the tongue plate 2 is to be detached from 
the buckle body 5 in the forward direction, and at this 
timeVsince the front end of the ejector 40 abuts with the 
: rear end of the tongue plate . 2, the tongue plate 2 is 
urged^foryyard and then detached. Andisince the pair of 
pushing parts'44 of the ejecton40 abut the pairof pushed 
parts 58 of the release, button^ 50; when the finger is re- 

• moved from. the release-button 50, ^the release button 
SO'is urged forward by the ejector 40 which is urged by 
the urging force of the coil spring 71 , thus returning to 
the advance lirrtitpositionr ^ ■ 

[0125] V In an emergency of the vehicle such as a ve- ' 
hicle-coHision; the buckle body5 is retracted by a pre- 
-detemnihed amount in-^the tightening direction of the 
webbing thereby restrainingnhe occupant finrily by the 
webbing/ At the same timeVin'^the buckle device^^^ j the 
. lock member 90 and others operate to 'prevent the 
tongue plate -2 from -^^being detached from^the^ buckle 
body 5. . ■ . • / 

[0126]^ Upon operation of the pretensioner. the buckle 
body 5 Is retracted in the tightenin g direction of the web- 
bing, i.e., in the reanwardv direction and then stops 
abruptly. At.this -tim^e, first the Jock member 90 is sub- 
jected to -anHnertial force In' the forward direction just 
after the buckle body 5 starts moving^ rearward. In this 
situation; the;* inertial force acts as a pivotal force to urge, 
the lock member 90 to pivot to the non-lock position and 
the lock bar 30 is also subjected to an inertial force to- , 
ward the first position; therefore the masses of the jock 
member 90 and lock bar- 30; urging forces, the pivot' po- 
sition of the lock member.90 and others should be ar- 
ranged such that the lock rhember;90 issuppressed and 
held in thejock position by the lock bar 30 which is urged 
by the Ineitii^l force and.the urging force of the coil spring 
70 to the first position. 

[0127] ' Subsequently, when the. buckle body 5 stops 
abruptly, the lock bar 30 Undergoes an inertia! force and 

• starts moving toward the; second position. When the 
' tongue plate 2- is being inserted into the buckle body 5, 

as described above, the Jock member 90- is held in the 
lock position and the second engaging part 94 protrudes' 



, into the movable area of the lock bar 30 closely facing 

• the: lock bar' 30; therefore the- lock' bar 30;-which; has 
. started to move to the second position, is to be received 

by the second engaging part and thus the movement of 
s the lock bar; 30ito^the second position is inhibited; thus 
' it becomes possible to^securely prevent detachment of 
the tongue plate 2 from the buckle body 5 is securely 
prevented. 

: ' [0128] The lock menfiber 90 Is pivotably mounted on 
'10 'the;frame 1;0 via the axlal member 95 as the pivot part 
' : 'of which center is off the. center <of gravity of: the lock 
' ./member 90;'Whenttie;b,ucklebody.5:abruptly stops after 
operation -of the pretensioner, van inertial force acts on 
-the lock member 90 urging it to pivot to the lock position, 
IS and therefore the second engaging part 94 can- securely 
receive the lockbarSO whk:h has started to move toward 
the second' position. 

[0129] Since the second^engaglng part 94 of the lock 
> member 90 is^configured to generate a pivot force to 
20 cause the:lock riierriber 90 to pivot toward the lock po- 
sition upon ccntactingfwith the lock bar-30 which moves 

• to thefsecohd position, it is'possible to securely rhaike 
the lock merriber 90 pivot to the lock position when the 

J lock bar 30^ which? has started^to move toward second 
position, comes into contact with the second engaging 
«part 94'^eveh In a state In which the second engaging., 
"pairt 94 of .the lock member 90/has-not intruded fully into 
■ the movablearea of the lock bar 30. That is, it is possible 
to securely receive the Ipck^bar 30 by the second en- 
: 30 ; gaging part 94/by making the second; engaging part 94 

• fully intrude into the'movable^area of the lock bar 30. 

• ■ -«t'i[0l'30] - Since the base end part"91 of the to 

■ 90 is ^pjvotally. mounted :on the frame 10 at a ^position 
~ • away from the plane including the movable 'arear:of the 
35 V lock-bar 30 In an direction opposite^the^hook member 
: 20, it is possible to make the first side end part of the 
lock bar.-30, which moves to the first position, push the 
- lock member 90 securely causing it pivot to the lock po- 
sition and maintain the lock position. ^ 
[0131] Thus;in a norrnal state otherthan an emergen- 
" ' cy of the vehcle, smooth: and secure insertton and-ex- 
tractiori operations of the tongue plate 2 are achieved 
' because the tongue plate 2 comes into abutment with 
the lock bar 30 only when inserting the tongue plate 2, 
45 and does not get involved in the insertion and extraction 
operation. Moreover, a structure to prevent detachment 
of the tongue plate 2'frorn the buckle body 5 is achieved 
. by a simple structure consisting of a lock member 90 
and a torsion spring 96, which will bring about benefits 
^ in production cost. 

V [0132] V Follpwring. operation of the pretensioner; the-' 

lock-bar 30 is moved back to the first position from the 
' second position by the urging force of the coil spring 70, 
and thereby theflock member 90 is held in the lock po- ' 
55, Sition thus returning to a no nrial- state. Thus the occur 
• pant can fi-eely insert and extract the tongue plate 2 into 
; and from the buckle body 5. 

; [0133]' ' Next; .variations of the above, described^em- 
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bodiment are described. 

[0134] The buckle body 5 may be connected to the 
vehicle body through a connecting nrtember 73 elinr^inat- 
ing the above described pretensioner That is. although 
there is no inertia force produced by the operation of the ^ 
pretensioner and subsequent abrupt stop of the buckle 
body 5, since the above described functions are realized 
by the inertial force produced by impact force during an 
emergency such as a vehicle collision, it is possible to 
securely.prevent detachment of the tongue plate 2 from io 
the buckle: body 5 during a vehicle collision. 
[0135] Itiis not always necessary to configure such 
that the lock member 90 maintains the lock position by 
an inertial force which acts on it upon an abrupt stop of 
the buckle body 5 after operation of the pretensioner. is 
That Is. it is at least necessary to configure that the in- 
ertial force which acts on the lock member 90 will not 
act as a pivot force to cause the lock member 90 to pivot 
to the non-locking side upon an abrupt slopping of the 
buckle body 5, or even if it acts as a pivot force urging 20 
topivot to the non-locking side, it will be enough to make 
the lock bar 30 comes Into contact with the second en- 
gaging part 94. ; 

[0136] The lock member 90 may be pivotally support- 
ed at intermediate part of the longitudinal direction. The 25 
structure of the. above described buckle device 1 is 
shown by way of example, and the present inventlon can 
be embodied in various forms in which modifications are 
made on each part without departing its the scope. 
Moreover, .the buckle devices according to the present 30 
embodiments are not limited for use in seat belt appa- 
ratuses fori^vehicles such as automobiles, and are also 
applicable to buckle devices used in airplanes and high 
speed vessels. 

[01 37] Next, the embodiments of the buckle device 35 
according to the third invention of the present applica- 
tk3n will be described referring to the drawings. 
[0138] A seat belt apparatus of a vehk^le is provided 
with a buckle device, which is unique to the present-in- 
vention and intended for connecting a webbing worn by 
the occupant to the vehicle body, and a pretensioner for 
retracting the buckle body of the buckle device in the 
tightening direction of the webbing to tighten the web- 
bing in an emergency of the vehtele. By way of expla- 
nation, the buckle device 1 shown in FIGS.-IS to 24 will 
be explained by defining the four directions: forward/ 
rearward and rightward/leftward, as shown in FIG. 18 
where arrow A denotes the front direction, 
[01 39] As shown in FIGS. 1 8 to 20, the buckle device 

1 basically consists of a tongue plate 2, which is movably so 
attached to intemnediate part of the webbing (not shown 

In the figure), and a buckle body 5. In the front end of 
the buckle body 5, there is provided an insert port 6, into 
which the tongue plate 2 is inserted. The tongue plate 

2 includes, a tongue part 3 which is made of metal and 55 
Is to be inserted into the buckle body 5, and a tongue 
body part 4 which is Integrally formed with the tongue 
part 3 and is covered with a plastic material. The tongue 



part 3 is formed with a rectangular engaging hole 3a and 
the tongue body part 4a is formed with a webbing pas- 
sage hole 4a. 

[0140] As shown in FIGS. 18 to 20, the buckle body 
5 is comprised of a frame 1 0, a hook member 20, a lock 
bar 30, an plastic ejector 40, a plastic release button 50, 
a lock lever 1 00, compressed coil springs 70, 71 , a con- 
necting member 73 whteh is fixed to a frame 10 with a 
rivet 72 and is intended to connect the buckle device 1 
to the pretensioner, a base cover 74 and lid cover 75 
made of plastics, and others. Parts except for the fore- 
going plastic parts are metal parts(for exannple, steel). 
The lock member 90 may be made of either plastics or 
metal. And the buckle body 5 may be connected to the 
pretensioner through a member other than the connect- 
ing member 73. 

[0141] The foregoing frame 10 is integrally fomied 
with a base plate part 11 and a pair of side plate parts 
12 rising from both left and right sidie edges of the base 
plate parts 11 . The base plate 11 comprises: a circular 
hole 1 1 a for a rivet 72, a rectangular hole 1 1 b to accom- 
modate a compressed coil spring 71 which elastk:ally 
urges the ejector in the forward direction and guides the 
movement of the ejector 40, a spring connecting part, 
(not shown) projecting from the rear end edge of the rec- 
tangular hole lib,, and an inclined part 11c which en-.v 
gages with the base cover 74, 4^ 
[01 42] The pair of side plate parts 1 2 are formed withy* 
a pair of long holes 1 2a into which both sides of the lock- 
bar 30 are inserted and by which the lock bar is guided 
slidably in the fonA^ard and reanA/ard directions; a 
notched pivot part 12b to pivotably support the hook 
member 20, a pair of stopper parts. 12c to. lock the re- 
lease button 50 so as not to come off fonA^ardly, a pair 
of guide projections 12d tO'guide.the insertion and ex- 
traction of the tongue plate 2 and to prevent the entan- 
glement of the tongue plate 2 during insertion. . 
. [01 43] In the side plate rear part 1 3 of the pair of skie 
plate parts 12, there is formed a pair of axial holes 13a 
to whbh both ends of the lateral axial member 104 are 
inserted and which pivotably support the axial: member 
104, whk:h is fixedly fitted inside the lock member 100, 
and the left side rear plate part 13a is fomned with a 
spring mountingpart 13b to which one end of the torsion 
spring 105 Is attached for pivotally urging the lock lever 
100 upward. 

[0144] As shown in FIGS. 1 8 to 21 , the hook memben 
20 comprises: a body part 21 : a restriction part 22 which 
extends fonward in a upwardly curved shape, a hook part r 
23 which bends downwardly from the restriction part andi^ 
is engageable in an engaging hole 3a of the tongue plate 
2 and of which tip part fits into the end part of the long 
hole 1 1 b of the base plate part 1 1 , a pair of right and left 
pivoted parts in the rear part, a pair of operated parts 25 
which are fonmed bending downwardly from the rear end 
of the body part 21 and are operated by the ejector 40, 
and a pair of spring receiving parts 26 which are bent 
upwardly between the operated parts 25. A pair of left 
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and right pivoted parts 24 are pivotably* mounted on a 
pair of notched pivot parts .12b of aipair of side- plate 
parts 12 .allowing the hook member20 to pivot upward 

• . and downward, within a predetermined angle. 
: [0145] Referring to the lock bar 30^ as shown in^FIGS. 

1 8 to 20: the lock bar 30 consists of a^triprtype member 
and is mounted across the pair of side plate parts 12 

' while beings inserted into a pair, of long holes 12a, and 
in this statOi both end parts of the lock bar 30 project 
outwardly about 2.to 3 mm, from the side plate parts 12 

> respectively. The lock bar can move a^predetenmined 
distance forward and rearward along the' pair of long 
holes 12a. The middle part of. the. rear end part of the 
lock bar 30 is formed with a spring receiving part 31 pro- 
jecting therefrom, and a.coil spring 70 (corresponds to 

• a biasing member) is interposed in a cohipressed state 
between^he springs receiving part.26 of the hook mem- 
ber 20 and the spring receiving, part 31 of the -lock bar 
30. Thus; the Iock.bari30 is urged forward and the'hook 
part 23 of the hook member 20 is urged upward (the 
direction in.w^hich engagement with the tongue plate 2 
is released)'all the time. 

[0146] When the tongue plate 2 is being insei^ed into 
the bucklG bpdy 5 in engagement with the hook mcnriber 
20, the lock bar 30 stays in a first position; which con^e- 
sponds to the front endrpart of the pair of long holes 1 2a, 
and suppresses the restriction part 22 from upward 
thereby inhibiting the hook member 20:fr6m pivoting in 
the disengaging direction (upward): And 'when' the re- 
lease button 50 is operated for disengagement; the lock 
bar 30 is pushed rearwardly by , the release button .50 
and is moved to a second position, which corresponds ^ 
to the rear end portion of the pair of Jong, holes 12a, re- 
ceding,furtherthan the^restricting part 22, thereby allow- 
ing the hook member ;20- to pivot in the disengaging di- 
rection. 

[0147] Now referring to the ejector 40, as shown in 
FIGS. 18 to 20, the ejector 40 comprises: an inclined 
guiding part.41 at its front end, guided parts 42 at both 
right and left ends thereof.' a- pair of operating parts 43 
for pivoting the hook miember 20 in the engagement di- 
rection by pushing the pair of ojDerated parts 25 of the 
hook member 20 rearward upon insertion of the tongue 
plate 2, a pair of left and right pushing parts 44 for push- 
Jng the release button 50 fonvard. upon detachment of 
the tongue plate:2, a spring connecjon part 46 to which 
the front , end part.of .lhecoihspring 71 isconnectied, and 
others. The ejector 40 is arranged to be movable in the 
lorweird and rearward directions on the base plate part 
1 1 of the frame 1 0 and is guided without moving upward 
with the pair of guided parts 42 by beihg engaged with 
the both side edges of the rectangular hole 11 b. 
[01 48] The front end of tha coil' spring 71 is inserted 
Into and connected to the spring connection part 46 and 
the rear end of the colh spring 71 is connected to the 
spring connection part (not shown) of the base plate part 
11; thus the ejector 40- is elasticaljy urged by the urging 
force of the coil spring 71 in the. forward direction (i.e.. 



the detachment direction of the tongue^plate 2) with re- 
spect to the frame 10. 

[0149] Now referririg to the release button. 50, as 
shown in FIGS. 1 8 to 20, the release button 50 compris- 
5 > es: a front end wall part 51 at:its front end, a pair of left 
; • and right guide wall.'parts.52, and a upper end wall part 
53 at its upper end. The pair of guide wall parts 52 are 
closely placed to the outer sides of the pair of side plate 
. parts 12 of the f ranie 1 0 respectively and are formed 
v with a^pair of guide grooves 54itwhich:gulde^the both 
= ends of the lock bar 30 making-it movableJn forward and 
^reanvard directions, the both ends.of the lockbar 30 pro- 
jecting, outward from the pair of long holes 1 2a respec- 
tively. 

IS '{0150] When the releaserbutton 50 is in an advance 
. Mimit position (positions shown in FIGS:"19 and 20), the 
4 front ends of the guide grooves 54 are located^ slightly 
behind the front end of the long hole 12a. Each guide 
: wall partf52' is fdrrned with a-rec'eiving part 55 which Is 
20 formed at the' front- edge" of the guide groove 54 and is 
^intended to'^rebeive the,end part of the lock bar 30 when 
it moves from the second position to the first position. 
vThe foregoing-pair of the receiving parts 55. which are 
iformcd on>the pair of- guide wall .parts 52,' constltute a 
25 stop restricting -part which is integrally^fomned with the 
. release biJtton 50 and is intended to receive the lock bar 
. 3 against the urging force of the coil spring 70 when the 

• lock bar 30 is moved to the first position by the urging 
force. • 

30 '[0151] A pair of left and right slits 56 are fomned on 
• the upper wall part 53'of the release button' 50 to allow 
' ' for the forward and rearward motion of the release but- 
■ - ton SO with respectto a pair- of istopper parts -12c of the 
. pairof side plateparts 12 of the frame 10. When the lock 
35 : bar 30 is moved from the second position to the first po- 
sition by the urging force of the coll spring 70 and is re- 
»ceived by the pair.'of receiving parts 55 upon insertion 
ol the tongue plate 2, a pair of engaged parts 57 at the 
' . rear end of the pair of slits 66 are locked by a pair of 

• 40 Stopper parts 12c respectively thereby causing the re- 

lease button 50 to stop at an advance limit position. 
[0152] A pair of ^pushed parts 58 , which are to be 
pushed forward in abutment with a pair of pushing parts 
44 of the ejector 40 upon detachment of the tongue plate 

45 2 from the buckle body 5, are formed on the inner-sur- 
face of the front end wall-pait 51 of the release button 
50 and; when detaching the tongue plate 2 from .the 
buckle body 5, the ejector 40, which is urged by the urg- 
ing force of the coil spring 71 , pijshes fonn^ard (in the 

50 .direction of tongue plate detachment) the release button 
50 together with the tongue plate 2 thereby causing the 
I release button 50 to-rcturn-to an 'advance limit position, 
and then the ejector 40 stops. Even in this state, the 
ejector 40 stops leaving a certain amount of clearance 

55 from the front end of the rectangular hole 11b which is 
formed on the frame 1 0 so as to push the release button 
50 fonward by receiving the urging force of the coil spring 
71. 
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[0153] Now the lock lever 100 will be described. 
[01 54] As shown in FIGS. 1 8 to 21 . the lock lever 1 00 
Includes a base part 1 01 which is arranged between a 
pair of side plate rear parts 13 of the frame 10 and is 
shaped like a lateral axis with a oval shape cross sec- 
tton, and a pair of lever parts 102 which extend nearly 
forward from the right and left end parts of the base part 
101 . The base part 1 01 is fomried with a lateral pivot hole 
1 01 a at an off -centered position from the center of grav- 
ity of thetlock lever 100, and an axial member 104 is 
passed through and fixed to the pivot hole 101a as a 
pivot part. And both ends of the axial member 104 are 
passed through a pair of axial holes 1 3a and thereby the 
lock lever 100 is pivotably supported on the pair of the 
^kje plate rear parts 1 3 through the axial member 1 04. 
Moreover, a notched part 101b is formed on the front 
end part of the base part 101 to avoid interference with 
the spring receiving part 26 of the hook mennber 20. 
[01 55] A pair of holding partsi 02a are formed on the 
front end lower parts of the pair of right and left lever 
parts 1 02, and the front end parts of the lever parts 1 02, 
including the holding parts 1 02a, are placed higher than 
the long holes 1 2a. The lever parts 1 02 can pivot be- 
tween a non-lock position (see FIGS. 21 and 22), in 
which the hook member 20 in engagement with the 
tongue plate 2 is disengageable (disengagement is al- 
lowed), and a lock position (see FIGS. 23 and 24), in 
which the hook member 20 is locked to be non-dlsen- 
gageable by having the holding part 102a abut with the 
rear inclined surface part of the restricting part 22 of the 
hook member 20 In engagement with the tongue plate 2. 
[0156] A^spring. mounting part 103 is formed on the 
rear end part of the left lever part 102, and one end of 
the torsion spring 1 05, of whk;h the other end is attached 
to the spring mounting part 13b of the side plate rear 
part 13, is attached to the spring mounting parti 03. The 
lock lever 100 is urged upward to the non-lock position 
side all the time. And, in a nomnal state in whk:h the pre- 
tensioner Is not In operation, the lock lever 1 00 stays in 
the non-lock position. 

[0157] As shown in FIGS. 23 and 24, when the lock 
lever 1 00 is in the lock position, most of the upper sur- 
face part of the lever part 1 02 except the front end part 
is positioned horizontally at a level nearly same as that 
of the upper surface of the restricting part 22 of the hook 
member 20, and the front end part of the upper surface 
is formed with a contact part 102b which can contact 
with the lock bar 30. Also an inclined guiding part 1 02c, 
whteh inclines downward in the fonward direction from 
the front end of the contact part 102b, is formed in the 
front end part of the lever part 1 02, 
[0158] When the buckle body 5 moves backward up- 
on operation of the pretensioner, an inertial force acts 
on the buckle body 5 (lock lever 100) in the forward di- 
rection; therefore, as shown in FIGS. 20to 24,the center 
of gravity of the lock lever 100 is positioned above the 
axial member 104 so that the lock lever 100 is caused 
to pivot toward the lock position by the inertial force act- 
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ing on the center of gravity of the lock lever 1 00. 
[01 59] Moreover, as described above, the connecting 
member 73 is fixed to the frame 1 0 with a rivet 72, and 
as shown in FIGS. 18 to 20, the frame 10 is assembled 
with the hook member 20, the lock bar 30, the ejector 
40, the release button 50, the lock lever 100, the coil 
springs 70, 71 . and the like. These parts are assembled 
so as to be contained inside the base cover 74 and the 
lid cover 75, and the base cover 74 and the lid cover 75 
are fixedly integrated through a plurality of fitting parts 
and engaging parts. The front end of the release button 
50 faces out at the front end of the buckle device 1 . and 
the release button 50 is configured to be operable by 
depressing the front end part of the release button 50 
with a finger. . 

[0160] Next, the functions and advantages of the 
above described buckle devk:e 1 will be explained. 
[0161] FIG. 22 shows an engaged state In whk:h the 
tongue part 3 of the tongue plate 2 is inserted in the 
buckle body 5 thus bringing the tongue plate 2 and the 
hook member 20 into engagement. In this engaged 
state, the hook part 23 engages in the engaging hole 3a 
of the tongue part 3 and in the rectangular hole lib of 
the frame 1 0 thereby locking the tongue part 3. 
[0162] The lock bar 30 is positioned in a first position t 
. in abutment with the upper surface of the restricting part:- 
22 of the hook member 20 thereby restricting the pivot-r 
ing of the hook member 20 in the disengaging direction*.:?? 
A pair of engaged parts 57 of the release button SO are 
locked by the pair of stopper parts 1 2c respectively and 
the release button 50 rests in the advance limit position. 
In this engaged state, the both ends of the lock bar 30 
abut with the pair of. receiving parts 55 of the release 
button 50 and thereby the release button 50 is urged 
forward by the lock bar 30 whk:h is subjected to the urg- > 
ing force of the coil spring 70. 

[0163] .When detaching.the tongue plate 2 from the 
buckle device 5, moving the release button 50 rearward 
by pushing it with a finger against the urging force of the 
coil spring 70 causes the pair of receiving parts 55 of 
the release button 50 to push the both right and left ends 
of the lock bar 30 reanvard, and thereby the lock bar 30 
is moved to the second position together with the re- 
lease button 50 thereby compressing the coil spring 70, 
and this causes the hook member 20 to pivot in the dis-. 
engaging direction via the spring receiving part 26 of the ^ 
hook member 20. Then, as shown in FIG. 21 , in a stale . 
in which the lock bar 30 has reached the second posi- 
tion, the lock bar 30 is moved rearward further than the 
restricting part 22 thuscoming out of abutment with the 
restricting part 22 so that the hook member pivots up- 
ward to the limit thereby coming into a disengaged state. 
[0164] In this disengaged state, the tongue, plate 2 is 
to be detached from the buckle body 5 in the fonvard 
direction , and at this time, since the front end of the ejec- 
tor 40 abuts with the rear end of the tongue plate 2, the 
tongue plate 2 is urged forward to be detached. And 
since a pair of pushing parts 44 of the ejector 40 abut a 
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pair of pushed parts 58 of- the release button 50, when 
the finger is^xemoved from the release button 50, the 
release button 50 is* urged forward by the ejector 40, 

- which is urged by the urging force of the coil spring 71 , 
thus returning to the advance limit' position. 

; [0165] Next, in a detached state of the tongue plate 
in FIG. 21, when Inserting' the tongue plate 2. into the 
.buckle body 5 to connectihemtogether, the tongue part 
' 3 of the tongue; plate 2' is inserted from an insert port 6 

-. and brought into abUtmentwith the front end bf:the ejec- 

• tor 40; And.as keep on:pushing the ejector 40 by further 
' inserting the tongue plate.against the urging force of the 
. coll sprihg^ei , since the plair of the operating parts 43 at 

• the rear ^nd^of the ejector 40 abut the pair of operated 
. parts 25 of the hook member 20 thereby causing it to 

pivot rearward, as shown in FIG. 22, the hook member 
20 pivots in the engaging direction against the urging 
<force of the coil spring 70 thus coming into engagement 

- vyith the engagement hole 3a of 4he tongue part 3 and 
the lock bar^SO is moved forward from the second posi^ 
tion to the first position. 

' [0166]' In a normal-state in :which the pretensioner is 
I not in operation, the lock lever 100 is .urged toward the 

non-lock position of FIGS, 21. and 22 all the time by the 
. torsionspnng '105 without being involved in the insertion = 

and. extraction-operations of the tongue plate 2:-On:the 

• other hand, invan emergency, of the- vehicle such- as a 

• vehicle collision, the pretensioner comes into operation,^ 
. and' the buckle body is 'retracted by a predetermined 
.amount inlthe tightening direction of ;th,e webbing there- 

• by restraining the ocScupaht fir^ Atthe 
. same time, in 'the'buckle 'device 1 i the lock Jever 1 00 

and the.like operate to prevent the tongue plate 2 from 
being detadhed from the buckle body 5. • - ■ ' 

[0167] ^^Upon operation of the pretensioner the buckle • 
body 5 is retracted in the tightening directiori of the web- 

1 bingj i.e.', rearward-direction and then stops abruptly. At 
this time, first, the* lock lever i1 00 undergoes an inertial 
- force in the fonward direction just after the buckle body 
5 starts rfioving rearward: As shown in FIG. 22, since ' 
the centerdf gravity G:of thejocklever 1 00 is^positioned 
higher then the- axial mernber "104, the inertial force 
which acts on the center of gravity G acts as a pivot force 
to cause the lock lever TOO to pivot to the lock position, 

;and thus as shown in FIG. 23, the pair of holding parts 
1 02a of the lock lever 1 00 abuts the rear inclined surface 
part of the restricting part 22 of the hook mernber 20, ^ 
[0168] Subsequently, when the 'buckle body stops 
abruptly, the lock bar30 undergoes an inertial force in ■ 
the rearward direction. The> inertial force acts fully as a 

1 force to move the lock bar 30 to tlie 'Second position, 
and before the lock lever 100 pivots from the lock posi- 
tion totthe non-lock position; as shown in FIG. 24, the 
lock bar 30 is moved from the fiirst'positioh to the second 
position against the urging force of the coil spriri-g 70 by 
the inertial force which acts on thejockbar 30rupon an 
abrupt stop of the buckle body 5. And after rhoving to 
the second position ,- the lock bar comes into contact with 



. 'the contact^part 102b of the lock lever 100 and holds the 
^lock lever 100 in the. lock position and thereby lhe pivr 
/^6ling.of the lock lever I'OO from the* lock 'position to the 
; non-lock position is inhibited. 
5 ; [0169] After operation of the pretensioner, the lockbar 
* 30 is. returned from the second position' to the first posi- 
tion by the urging force of the coil spring 70, and thereby 
the lock lever 100 iS'Urged to pivot from the lock position 
to the non-lock position by the torsion spring 105 getting 
.ro . baek.to a norrnal. state, 'and the. occupant can insert;and 
extract the tongue plate "too Jnto ..and .from* the.'buckle 
^body 5 freely.. 

> [01 70] As^described above, if the lock lever 1 00 Is not 

• provided, upon an: abrupt stop of. the buckle body 5, the 
15 viock bar 30 undergoes an inertial force in the rearward 

vdirection thereby moving fronri the'first position to the 
. ' ^second position, and the hook member 20 becomes dis- 
•^engaged from the tongue plate 2, thus the tongue plate 
. 2 may be detached from the buckle body 5. Bui by pro- 
20. . viding a lock lever 100, the lock bar 30.inhibits the piv- 
: oting of the lock lever 1.00 from*the lock position to the 
non-lock positioji. ihereby detachment of 'the tongue 
Vplate 2 from the< buckle body 5 is reliably prevented. . 
'^[0,1711 In addition, a simple structure formed of a lock 
25 ..(ever 100 and others can successfully prevent the de- 
>tachmient of the tongue plate -2 from the buckle. body 5 
; csiused by operation of .the pretensioner; this brings 
about behefits' in production cost:^ Moreover, although 

• the lock bar 30 Js rr^oved.to the second position urged 
30: by an inertial force upon anyabrupt stop of the buckle 
' • - body 5, the lock.bar 3 can be received reslliehtly*by the 

coil springJOAthe lock tiar30 andthe likes maintain their 
■- normal functions without being broken or deformed. 
[0172] :As the result of fomning a contact part:^^^^ 
'35 which contacts- with- the lock bar 30 thereby, holding the 
; lock laver 1 00. In the lock position when it moves to the 
- second position upon abrupt stop of the buckle body 5, 
pn the tip part of the lever part t02 of the lock lever 1 00 , 
it is made possible to securely hold the lock lever 1 0.0 
40 in the lock position thereby restraining the lock lever 1 00 
-'from pivoting'towar^d ttie non-lock po'sition.'^ . 
[0173] Since the lever part 1 02 of the lock lever 1 00 
has. an inclined.guiding part 1 02c which is urged to pivot 
'toward the non-lock position by the lock bar 30 which is 
45 moving.to the second jdosltion^ when the lock lever 1 00 
Is to move from the npnrlock position to the lock position 
or when the pivoting of the; lock lever 100 toward the 
Jock position is delayed when the buckle body 5 starts 

• moving, the lock bar 30, which -moves to the second pe- 
so sition, comeis into contact- with the inclined guiding part 

102c, and thereby the lock lever 100 undergoes an urg- 
ing force to pivot toward -the -lock position, and thus it is 
. made possible to forcibly, make the lock lever 1 00 pivot 
< to and hold on4he lock position. 
55 ; [0174] Moreover, upon- an- abrupt- stop of the buckle 
body 5 if, at wor^t, the lock bar 30 collides with the tip 
part of the lock lever 1 00, since the lock bar 30 is posi- 
tioned'in the first position at that time, the lock bar 30 ir> 
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the first position can prevent the hook member 20 from 
pivoting and getting disengaged from the tongue piate 2. 
[0175] Next, buckle device A of another embodiment 
in which the lock lever 1 00 of the above described buck- 
le device 1 is modified, will be described. The same 
parts as those of the above described embodiment are 
referenced by same numbers and explanations on them 
will be omitted. 

[01 76] As shown In FIGS. 25 to 28, the lock lever 1 0OA 
of the buckle device 1 A includes a first lever 80 and a 
second lever 85 which are rotatable about a common 
axis. 

[01 77] The second lever 85 has a base part 86 and a 
pair of lever parts 87, and the base part 86 is formed 
with a pivot hole 86a in a lateral direction at a position 
which is off-centered from the center of gravity of the 
second lever 85, and an axial member 1 04 Is passed 
through and fixed to the pivot hole as a pivot part. The 
rear end pari of the first lever 80 is pivalably supported, 
for example, by the axial member 1 04, and the first lever 
80 and the second lever 85 are independently pivotable 
about a common axis. 

[0178] The lever part 87 of the second lever 85 Is 
formed with a holding part 87a, a contact part 87b, and 
an inclined guiding part 87c, and the second lever 85 
has its front end part including the holding part 87a at a 
position higher than the long hole 12a and is pivotable 
between a non-tock position (see FIGS. 25 and 26) in 
which the hook member 20 in engagement with the 
tongue plate 2 can be disengaged and a lock position 
(see FIGS^ 27 and 28) in which the holding part 87a 
abuts with the front end upper surface of the body part 
21 of the hook member 20 in engagement with the 
tongue plate 2, and locks the hook member 20 inhibiting 
disengagement. ' 

[01 79] The first lever 80 is formed with a pushing part 
80a which may abut with the upper surface of the sec- 
ond lever 85, and the first lever 80 is pivotable to the 
lock position together with second lever 85 or independ- 
ently. And the first lever 80 and the second lever 85 are 
urged toward'the non-lock position by urging members 
(not shown) respectively. In this regard, it is sufficient if 
at least the second lever 85 is urged toward the non- 
lock position by an urging member all the time. 
[01 80] When the buckle body 5 moves rearward upon 
operation of the pretensloner, an Inertlal force acts on 
the lock lever 100A in the forward direction. The center 
of gravity G1 of the first lever 80 is positioned above the 
axial member 1 04 so that the first lever 80 is caused to 
pivot toward the lock position by the inertial force acting 
on the center of gravity G1 of the first lever 80, and the 
center of gravity G2 of the second lever 85 is positioned 
below the axial member 1 04 so that the second lever is 
caused to pivot toward the non-lock position by the in- 
ertial force acting on the center of gravity G2 of the sec- 
ond lever 85. 

[01 81 ] The masses and the centers of the gravity G1 , 
G2, and the likes are configured so that the pivotal force 
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to urge the first lever 80 to pivot toward the lock position 
due to the inertial force acting on the first lever 80 is 
larger than the pivotal force to urge the second lever 85 
to pivot toward the non-lock position due to the inertia! 

5 force acting on the second lever 85, 

[0182] The functions and advantages of the buckle 
device 1 A will be described below. FIG. 25shows a state 
in which the tongue plate 2 is being detached from the 
buckle body 5, and^lG. 26 shows a state in whteh the 

10 tongue plate 2 is being inserted into the buckle body 5. 
In a normal state in whk:h the pretensk^ner is not in op- 
eration, the first and second levers 80, 85 of the lock 
lever 100A are urged toward the non-lock position all 
the time. 

15 [0183] In an emergency of the vehicle such as a ve- 
hicle collision, the pretensloner operates and the buckle 
body 5 is retracted backward and then stops abruptly. 
In this situation, first the lock lever 100A undergoes a 
forward direction inertial force just after the buckle body 

20 starts moving backward. As shown in FIG. 26, since the 
center of gravity G1 of the first lever 80 is positioned 
above the axial member 104. the inertial .force which 
acts on the gravity center G1 acts as a pivotal force to 
urge the first lever to pivot toward the lock position. 

25 [0184] On the other hand, since the center of gravity;: 
G2 of the second lever 85 is positioned below the axial.' 
member 104, the inertial force which acts on the center?;, 
of gravity G2 acts as a pivotal force to urge the second^ 
lever 85 to pivot toward the non-lock position. As de- 

30 scribed before, since the pivotal force of the first lever 
80 toward the lock position side is arranged to be larger 
than the pivotal force of the second lever 85 toward the 
non-lock position side, as shown in FIG. 27, the second 
lever 85 pivots to the lock position by being pushed by 

35 the pushing part 80a of the first lever 80 whtoh pivots 
urged by an Inertial force, and a pair of holding parts 87a 
come into abutment with the front end upper surface of 
the body part 21 of the hook member 20. 
[0185]. Subsequently, upon an abrupt stop of the 

40 buckle body 5, the lock bar 30 undergoes an inertial 
force in the rearward direction , and as shown in FIG. 28 , 
is moved from the first position to the second position 
against the urging force of coil spring 70 before the sec^ 
ond lock lever 86 has not pivoted to the non-lock posi- 

45 tion. At this time, since the Inertial force which acts on 
the center of gravity G2 of the second lever 85 acts aSv 
a force to hold the second lever 85 in the lock position,: 
the second lever 85 is held In the lock position due to 
the Inertial force, and the lock bar 30 which has moved.. 

50 to the second position comes into contact securely with . 
the contact part 87b of the second lever 85 thereby hold- 
ing the first levor 85 in the lock position. In this regard, 
although the first lever 80 pivots to the non-lock position 
urged by the inertial force when the buckle body 5 stops 

55 abruptly, but there will be no problem. 

[0186] Thus, the lock lever 100A comprises a first le- 
ver 80 and a second lever 85 whk^h are rotatable about 
a common axis. Upon operation of the pretensloner. the 
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. second lever 85 .pivots to the lock posrtion. by. being 
; pushed by -the first lever SO which pivots due to an iner- 
^ tial force jiist after th^buckle body 5 has started moving, 
-thus the second lock tever 85 can be held In the lock 
: position when the buckje body 5>stops abruptly.- There- 
> fore, when, the buckle body stops abruptly, the lock bar 
» .30 moves to the second, position, and thus theipivoting 
' of the second lever 85 f rom'the lock position to the non- 
' lock position is Inhibited more securely ^preventing the 
..detachment of the tongue plate 2 from the. buckle: body 
5. In addition, functions and advantages similar.to those 
:of the previously describ<|d embodiments are to be ex- 
pected. 

[01 8TJ The above described buckle devices 1 , 1 A are 
shown by way ot explanation and the present invention 
can be Implemented by giving various modifications to 
. each part without departing from-the scope of the inven- 
tion. 

[INDUSTRIAL APPLICABILITY] 

[0188] In the. buckle device according to the first in- 

. vention of ithe present application, as described so- far, 
^a stop restriction part, which -receives the lock bar 
^against the urging force of the biasing member when the 
lock bar Is moved to the^first position-by the urging force 
upon insertion of the tongue plate. Is integrally-fomried 

• with a releaWbutton which is.made of plastics; this al- 
lows thejock bar to'be received by a stop restriction part 
made of plastics when it is switched from the second 
position to the\ first 'position without producing impact 

'noise betweBn :a'COuple. of imetal members, and only 
lower arid milder irrtpact nolise compared to that of metal 

V members is produced;- \ : 
[0189] -In the above described buckle device, If the 
spring member to urgethe ejector is exploited to push 
the release button in the disengaging direction of the 
tongue plate when detaching the .tongue plate, It be- 
comes possible* to eliminate the . spring member for 
pushing the release button In trte.disengaging:direction 
of the tongue 0laiter and also to eliminate a pair.of the 
spring receixnng parts for receiving the both ehds of the 

' spring member, thereby reducing the number of the 
parts, simplifying the structure, arid also simplifying as- 
sembly of the buckle, device.' Moreover, since the re- 

Jease button Is uirged by the spring member, all the time 

. when the tongue, plate. Is' in vdisengaged state, no unu- 
sual noises due tb looseness are produced as well as 
the.standby state is stabilized. 

[01 90] Furthermdrei jn-the above described buckle 
device, if the-ISck bar pass iSipassed through a,|3air of 
long holes fprmod on a pair of ;side, plate parts of the. 
frame and mounted across a pair of side plate parts, the 
support for the both ends of the lock bar is stabilized and. 
also it becomes possible to securely inhibit pivoting.of 
the hook member in the disengaging direction while the 
lock bar is ih^the first position. Further, since the forego- 
ing stop restraining part consists of a pair ;of, receiving 



parts fbr.receivlng the bpth erids of the Jock barproject- 
; jirvg outwaird f romthe pair ofjsjde.plate parts., the" stability 
iot bperatiph for receiving the lodk bar into tfie first ppsl- 
- ?tlon Is. secured. 
5 [0.191.] Furthemnore, in the above -described buckle 
s deivice, if a* stopper part, which locks the release button 
iagalnst.the urging force of the foregoing biasing mem- 

• ber urging' the 'forgoing jock bar, Integrally with the 
frame, it becornes possible to lock the release button by 

/0 : ..the^stoppehpart-ihtegrally formed: on the metal. frame 
-.^even, when: » force in the diserigaging direction is exert- 
ed- on the release, button by Vi\e lock bar upon insertion 
of the tongue plate, and,it^is also: possible to produce 
the stoppenpart readily at low cost since it is integrally 
'5 -fonmed with the frame. 

[0192] Furthermore, in the above mentioned ibuckle 
...device, if the lock bar is fbmned.of a strip-type member 
' .'and the both- ends of lock bar are made to.pass through 
:a pair of long -holes and are guided by a pair of -guide 
20 •: grooves, it becomes possible to^guide theirelease button 
movably with the Both ends of the Jock bar through,.a 
V pair of. guide grooves. That is, by means of a- pair of 
guide wall parts and^uide grooves thereof, it is possible 
. to restrain the lock bar frorn' moving in its longitudinal; 
25 -direction and thereby inhibiting detachment of the lock* 
»-bar from the pair of long holes.^ Thus, by means of the 
: frame, the.pairof long holes thereof, ^and the lock- bar, 1t 
vis possible to -.restrain, the release button from coming 
off the lock bar thereby restricting the movable direc- 
30 . itions of the release button: through a pair of-guide wall. 
■ 'Miparts arid as-pairu'Of/ guide grooves -thereof} Thus,, the 
i^.structures concerning the lock bar.and the release but- 
*^^5ton are'drastically^simplifjed. ' . ..i • 

i'[0193] Furthemnore, in .the above, described . buckle : 
' 55 device, if each guide groove is formed of a groQve of* 
which both ends are cldjsed, and eajch guide wall part is 
/ . provided With an import opening to Introduce the ends 
r of the lock bar into-intemniediate part of the length of the 
'€^guidagroove from'a direction perpendicular to.th^ 
40 . groove, it becomes- possible to assemble the release 
y button easily by introducing the end of^the' lock- bar into 
Intermediate part of ' the length of the guide groove 
-through the import port. In addition, if the import opening, 
is formed in an appropriate position which does not cor- 
^5 /respond to the positions of the lock bar when It Is in the 

• first position or the second position, it is possible to min- 
•■ Mmize the possibillly thaMhe ends of the lock bar comes 

off the liTiport opening. 

[0194] 'Next, according to the second invention of the 
50 . present application:, when the tongue plate is being in- 

• ;serted in the.buckle bodyVthe first position side end part 
of tho iock barabuts with the first engaging part causing 

■ the lock member to pivot to the lock position and holds 
' the lock hnefihber in the lock. position, and the second 
S5k engaging part protrudes into the movable area of-the 
lock bar closely fiacihg it, therefore It Is possible to inhibit 

• the lock.bar from-movlng to second position by having 

• -it receivedvby the second engaging part even if the lock 
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bar starts moving to the second position due to an iner- 
tial force in an emergency of the vehicle. This makes it 
possible to prevent detachment of the tongue plate from 
the buckle body due to disengagement of the hook 
member. 

[0195] Further, in a nomial condition other than an 
emergency of the vehicle, the second engaging part on- 
ly abuts with the lock bar upon Insertion of the tongue 
plate and does not affect the insertion and extraction op- 
erations of the tongue plate, thus smooth and reliable 
insertion and extraction operations of the tongue plate 
are achieved. Moreover, a mechanism to prevent de- 
tachment of the tongue plate from the buckle body In an 
emergency of the vehicle is achieved by a simple struc- 
ture consisting of a lock bar and a biasing member, and 
therefore the production cost is advantageously re- 
duced. Also, upon Insertion of the tongue plate, the lock 
bar, which moves to the first position by an urging force, 
can be resilienlly received via the first engaging pari, 
and thus the first engaging part acts as a cushion there- 
by effectively reducing the contacting noises of the lock 
bar. 

[0196] In the above described buckle device, even 
when the release button of the buckle device is de- 
pressed by being accidentally hit by the occupant's hand 
or elbow due to a sudden change In the posture of the 
occupant, thereby causing a rapid motion of the lock bar, 
due to the delay in operation of the lock member, the 
lock bar will restrain the pivot of the hook member there- 
by preventing the disengagement of the hook member 
and the tongue plate, and thus a buckle device with ut- 
most safety is achieved. Also it is possible to freely lay- 
out the appearance of the buckle device. 
[0197] In the above described buckle devrce, if the 
base end part of the lock member is pivotally mounted 
on the frame at a location spaced away from the plane 
including the movable area of the lock bar in the direc- 
tion opposite the hook member, this will. cause the first 
engaging part to be pushed by the firstposition side end 
part of the lock bar which is moving to the first position, 
and thus it becomes possible to make the lock member 
to pivot to the lock position securely maintaining Its lock 
position 

[0198] Moreover, according to the second invention 
of the present application, in a nomnal condition, in which 
the pretensloner is not in operation, when the tongue 
plale is being inserted in the buckle body, the first en- 
gaging part abuts with the first position side end part of 
the lock bar and causes the lock member to pivot to the 
lock position, and the second engaging part protrudes 
into the movable area of the lock bar, therefore, even If 
the lock bar starts moving to the second position by an 
inertial force acting on it upon a sudden stop of the buck- 
le body after operation of the pretensloner, the lock bar 
is received by the second engaging part which protrudes 
into the movable area of the lock bar thereby inhibiting 
the movement of the lock bar to the second position, 
and thus it is made possible to securely restrain the 



tongue plate from getting detached from the buckle 
body. In addition to this, similar advantages as those of 
the above described buckle device are to be expected. 
[0199] Further, in the second invention of the present 
5 application, if the lock member is pivotably mounted on 
the frame through a pivot part whose center is off the 
center of gravity of the lock member so that an inertial 
force acts on the lock member will urge it to pivot to the 
lock position upon a sudden stop of the buckle body after 
operation of the pretension eril, it becomes possible to 
securely receive the lock.bar, which has started moving 
to the second position, with the second engaging part. 
[0200] Further more, in the second invention of the 
present application, if the second engaging part of the 
lock member is configured to exert a pivoting force on 
the lock member to pivot to the lock position by contact- 
ing with the lock bar which is moving to the second po- 
sition side. It t>econnes possible to make the lock mem- 
ber pivot to the lock position securely when the lock bar, 
which has started to move to the second position, comes 
into contact with the second engaging part even in a 
state in which the second engaging part of the lock 
member has not fully inten/ened into the movable area 
of the lock bar. That is, it is possible to make the second 
engaging part fully intervene into the movable area of 
the lock bar and to receive the lock bar securely with the 
second engaging part.. 

[0201] Next, according to the buckle device of third 
invention of the present application, there is provided a^ 
lock lever, which can pivot over the range between, a 
lock position to inhibit the disengagement of the hook 
member which is In engagement with the tongue plate 
and a non-lock position to allow the disengagement and 
is urged to the non-lock position all the time. I n this con- 
figuration, since the lock lever is pivotably mounted on 
the frame via a pivot part of whk:h center is off the center 
of gravity of the lock lever, upon operation of the preten- 
sloner, the lock lever will pivot to the lock position urged 
by an inertial force just after the buckle body starts mov- 
ing, and the lock bar will move to the second position 
urged by an inertial force when the buckle body abruptly 
stops, and thus it is possible to restrain the lock lever 
from pivoting from the lock positkjn to the non-lock po- 
sition. 

[0202] That is, if the jock lever Is not provided, the lock 
bar will move from the first position to the second posi-. 
tion urged by an inertial force upon a sudden stop of the, 
buckle body, and the hook member may be disengaged 
thereby allowing the tongue plate to get detached from 
the buckle body. Incontrast, with the lock lever provided,: 
even when the lock bar moves to the second position, 
the lock bar restrains the lock lever from pivoting from 
the lock position to the non>lock position and detach- 
ment of the tongue plate from the buckle body can be 
securely prevented. Moreover, since it is possible to pre- 
vent detachment of the tongue plate from the buckle 
body due to operation of the pretensloner by a simple 
structure fonmed of a lock lever and others, the produc- 
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tion cost is advantageously reduced. Furthermore, 
..since- the/ Jock bar is resiliently received by a biasing 

- member wJien the lockbar moves jo the second position 
under anlnertial force upon-a sudden stop of the buckle 
body, it is possible to make-the lock bar and other parts s 

'.operate normally without being damaged'or deformed. 
<;[P203] In this above described. buckle device, if a con- 
, tact part is formed in the ttp^part of thejock lever such 
■ that the locic bar which has moved to the second position 
\comes into contact with the contact.part to hold the lock io 
leverin the^ock position upon a sudden stop of the buck- 
\e body, itns.possible to securely .hold the lock lever in 
tlie lock position t)y means of the lock bar thereby . se> 
-curely inhibiting the pivoting of the lock lever to the non- 
.iock position. ... is 
,[0204] Further, in the.above described buckle device, 
if there is fomned a Inclined guiding part. which is subject 
to a pivoting force in the direction of the lock positron 
exerted by the. lock barmoving to ihe second position, 
'since the lock bar moving to the second position comes 20 
into contact with the inciined guiding.part of the lock le- 
aver, and thus the lock lever undergoes a pivot force to 

- the Ibckposition, it is possible to foi'ce the lock lever to 

• pivot to and to be held in the lock position. 

• .:(0205] Further, in the above described buckle device, 25 
if the center of gravity of the lock lever is arranged such- 
.that the lock lever is urged to pivot to the lock position 2. 

• by an Inertial force which acts on the center of gravity of ' ' 
the lock levenjvhen the buckle body rnoVes, it becbhries 
possible to have the lock lever to pivot securely to the 30 
lock position by an inertial force which acts just after the 

, buckle body start niovlng. 

[0206]' ^^Also in 4he above described ^buckle device, if 
-an arrangement is made such that the Jock lever in- 
cludes a first lever and a second lever which are pivot- 35 
,able around a common axiSj and the second lever pivots 
' to the lock position by being pushed by the first lever, 
which pivots urged by,an inertial force just after thebtick- 
le body has started moving .upon operation, of the pre- 
» 'tensioner,:arid the second: lever is held in the lock posi- 40 ■ 
tipn side by an inertial force upon an abrupt stop of the 
buckle body, this will cause the lock bar to move to the 3. 

- second position torestrain more securely the lock lever 
from pivoting from the lock position to the non -lock po- 
isition upon an abrupt stop of the buckle body, thereby 45 
making it possible to securely prevent detachment of the 
tongue plate from the buckle bo^dy. 



Claims so 

. i . A buckle device consisting^ a tongue plate (2) to be 
connected tda webbing, and a buckle bodyi(5) into 
and from which the tongue plate (2) Js iriserted and 
*: extracted, vyherein 55 4. 

said buckle body (5) comprises: a frame (1 0); 
' a hook member (20) pivotably mounted on the 



. franrie (10), said hook member being adapted 
to pivot to come into engagement with the 
tortgue plale;(2)^upon insertion of the tongue 
plate.(2) and being-pivotally urged in the disen- 

aigiaging direction all. the time; a release button 
(50) made- of plastics and for rejeasingthe en- 

; gagen^ent between the hook membep(20) and 
the tongue plate <2) ; and a lock bar (30) adapt- 

- e,d to niove to a first position, in which the lock 
bar inhibits pivoting.of.the hook member (20) in 
the disengaging directloni.by an urging force of 
a' Biasing member when*said hook member is 
being engaged with the tongue plate (2), and 
move to a second position, in.which the lock bar 
allows pivoting of the hook member (20) in the 
disehgagenieht direction, :by being pushed by 
the release btitton (50) upon-disengaging,oper- 
ation ot the release-button (50), 
said buckle device being characterized In that 
a stop^ restriction part Is integrally formed onthe 

• release button (50), said stop restriction part 

* being adapted to -receive the lock bar (30) 
•'against.the urging force of^the biasing member 
when the lock bar:(30) is moved to the first po- 
sition by the urging force. 

' The buckle device according toclaim 1 , wherein the 
buckle body^(5);connprises:,an ejector (40) adapted 

' to make the hook merriber (20) pivot in the er^gaging 
direction by being pushed by the tongue plate :(2) 

' upon insertion of<the tongue^plate {2)pand'a'spring 
member for urging the ejector (40) in the^detach- 

- ment direction of the tongue plate (2), character- 
. izedin that 

the ejector (40) is adapted to abut against the 
release button (50) and push the release button 
(50) in the detaching ^direction of the tongue 
plate:(2) by the.urging force of said spring mem- 
ber when detaching the tongue plate (2). 

The buckle device according todaim 1 or 2, where- 
in the frame (10) comprises: a base plate part (11); 
a^pair of'opposing side plate parts (12) rising from 
the baseplate part (11 ); and a pair of long.holes (1 6) 
fomied on the:slde plate parts .(12),.pharacterlzed 
:.1h that the lock bar (30) is being passed through the 
:.pair of long holes (16) and'mounted across the pair 

V of sideplate parts (12), and tiie stop^restricting part 

V is'comprised of a.pair of receiving parts (55) for re- 
.r ceiving the both end parts ofthe lock bar (30) whteh 

project outwardly from thovpair of side plate parts 
(12). 

The buckle device according to any one of claims 1 
to 3,;chara(Cterized Ih that a stopper part (18) for 
locking the release button (50) against the urging 
. force of the biasing member urging' the lock bar (30) 
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The buckle device according to claim 3, character- 
ized: in that the lock bar (30) is formed of a strip- 
type member; In that the release button (50) has a 
pair of guide wall parts (52) which are each located 
in proximity to the outside of the pair of side wall 
parts (12); and in that the guide wall parts (52) are 
fomried with a pair of guide grooves (54) which each 
guide;the both ends of the lock bar (30) projecting 
outwardly from the pair of side plate parts (12). 

The buckle device according to claim 5, character- 
ized in that each guide groove (54) is formed of a 
groove with its longitudinal ends being closed, and 
each guide wall part (52) is formed with an import 
opening part (54a) for introducing the end part of 
the lock bar (30) into intermediate part of the length 
of the guide groove (54) from the direction perpen- 
dicular to the guide groove (54). 

A buckle device (1) comprising a tongue plate (2) 
to be connected to the webbing, and a buckle body 
(5) into and from which the tongue plate (2) is in- 
serted and extracted, wherein 

the buckle body (5) comprises: a frame (10); a 
hook member (20) pivotably mounted on the 
frame (10). the hook member being adapted to 
pivot to come into engagement with the tongue 
plate (2) upon insertion of the tongue plate (2) 
and being pivotally urged in the disengaging di- 
rection alt the time; a release button (50) made 
of aplastics and for releasing the engagement 
between the hook member <20) and the tongue 
plate ^2); and a lock bar (30) adapted to move 
to a first position, in whk^h the lock bar inhibits - 
pivoting of the hook member (20) in the disen-' 
gaging direction, by an urging force of a biasing 

.member when the hook member <20) is en- 
gaged with the tongue plate (2), and move to a 
second position, in which the lock bar allows 
pivoting of the hook merriber{2) in the disen-. 
gagement direction, by being pushed by the re- 

. lease button (50) upon disengaging operation 
of the release button (50). characterized: 
in that said buckle device is provided with a 
lock member (90) which is mounted on said 
frame (10) pivotably between a lock position, in 
which the lock bar (30) Is locked in the first po- 
sition, and a non-lock position in which the lock 
bar (30) is not locked, and a biasing member 
for elastically urging the lock member (90) to 
the non-iock side; 

in that the lock member (90) comprises: a base 
end part (91) pivotally mounted on the frame 
(10); a first engaging part formed in one end 
thereof; and a second engaging part (94) faced 



with the first engaging part (93) and adequately 
spaced therefrom to allow for receiving the lock 
bar (30); and 

5 in that the first position side end part of the lock 

bar (30) maintains the lock position abuting with the 
first engaging part (93), and the second engaging 
part (94) protruding into the movable area of the 
lock bar (30) closely faces the lock bar'(30), when 

10 the lock member (90) is in the lock position. 

8. The buckle device according to claim 7, character- 
ized in that the base end part (91 ) of the lock mem- 
ber (90) is pivotally mounted on the franne (1 0) at a 

15 position away from the plane including the movable 
area of the lock bar <30) in the direction opposite to 
the hook member (20). 

9. A buckle device (1), comprising a tongue plate (2) 
20 to be connected to a webbing, and a buckle body 

(5) into and from which the tongue plate (2) is in- 
serted and extracted, and equipped with a preten- 
sioner for retracting the buckle body (5) in the tight- 
ening direction to tighten the webbing in an emer- 
25 gency of the vehicle, wherein 

said buckle body (5) comprises: a frame (10); 
a hook member (20) pivotably mounted on the 
frame ( 1 0), the hook member being adapted to 

30 pivot to come into engagement with the tongue 

. plate (2) upon. insertion of the tongue plate (2) 
and being pivotally urged in the disengaging di- 
rection all the time; a release button (50) made 
of plastics and for releasing the engagement 

35 between the hook number (20) and the tongue 

plate (2); and a lock bar <30) adapted to move; 
to a first position, in whteh the lock bar inhibits 
pivoting of the hook member<20) in the disen- 
* gaging direction , by an urging force of a biasing 

40 . ' .member when the hook member is erigaged 
with the tongue plate<2), and move to.a second 
position, in which the lock bar allows pivoting 
of the hook member(20) in the disengagement 
direction, by being pushed by the release but- 

45 ton (50) upon disengaging operation of the re- 

lease button (50), characterized: 
in that said buckle device is provided with a 
lock member (90) mounted on said frame (10) 
pivotably between a lock position, in which the 

50 lock bar (30) resting in a first position is inhibited 

from moving to a second position, and a non- 
lock position in which the lock bar (30) is not 
inhibited from moving, and a biasing member 
to elastically urge the lock member (90) to the 

55 non-lock side, the lock member (90) having a 

first engaging part (93) with which the first po- 
sition side end part of the lock bar (30) can abut, 
and a second engaging part (94) adapted to 
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.protrude into the movable area of- the lock bar 
(30) to ab^ut with the second position side end 

'part of the lock^bar (30) when .it is in the lock 
position, and 

• in that when the pfretensioner Is and is not in 
operation, the lo'ck bar'(30), which -is. urged to 
the first position, is adapted to abut against the 

:^first engaging part (93) thereby causing the lock 
member (90).tO!pivot .to the lock position, and 
thus, the second engaging.part (94) is adapted 
to receive the lock bar. (30), whteh has started 
to move- to the second position .side urged . by 
ah inertial force due to abrupt stop of the buckle 
body (5) 'after operation of the pretensioner, 
thereby inhibiting the lock bar (30) from moving 
to the secoitd position. 

10. The buckle devtee according to any one of claims 7 
to 9 characterized in that the lock member (90) is 
. pivctably mounted on the frame (1 0) through a pivot 
•part which Is off -Centered from tiie cienter of gravity 
* - of the lock bar, and the locl< member (90) iS'.adapted 
to undergo 'anHnertial force'?urging to pivot toward 
the lock positron upon ari;abrupt stop of the buckle 

- body (5) after operation of the pretensioner: 

1 1i The buckle device according to any one of claims 7 
to 10. characterized in that the second ierigaging 
- part (94) of thejock rpembe^r (90) is adapted to geh- 
. erate a.pivoting force to urge theilock member (90) 

- toward the lock position by coming into contact with 
7 the lock . bar (30)^ moving toward the second posi- 
tion. = ... : 

.12. A buckte device (1), conriprising^a tongue plate (2), 
• which is to be connected to a webbing, and abtickle 
body (5) into and from which the tongue plate (2) is 
, inserted and extracted, and equipped with a preten- 
sionen adapted toTetract the buckle body (5) in the 
i tightening- direction to tighten the webbing in an 
emergency of the vehicle; wherein ^ ^ • ^ - ^ 

said buckle body^ (5) comprises: a frame (1 0); 
a hook member (20) pivotably mounted on the 
frame (10), the hook member being adapted to 

. pivot to engage with the* tongue plate (2) upon 
insertion of the tongue plate (2) and being piv- 
; . btally urged in*the disengaging direction ail the 
- time; a release button (50) made of plastics and 

: for releasing the engagement between .the 
-hook member (20) and the tongue plate (2); arid 
a lock bar (30) adapted to move to a first posi- 
tion, in which the lockbarinhibits pivoting of the 
hook member (20) in the disengaging. direction, 
by an urging force of a biasing; merriber- when 
the hook member (20) is engaged iwith the 

'tongue plate (2), and move to a. second posi- 

' tion; In which the lock bar allows pivoting of the 



hook member (20) in the disengagement direc- 
tion, by being pushed by the release button (50) 
• upon disengaging operation pf the release but- 
ton (50). 

5 characterized in that said ^buckle device is 

-provided with- a lock lever (1 00) being pivptable 
between a lock position, in which thelhoojic 
member{20).engaged with the tongueplpit^^^ 
is locked unable to be disengaged, and^a franrt- 

10 .lock position in which disengagement is~^l- 

lowed , and being u rged to the nonrlock posltjpn 
all the time, wherein 

the lock lev^r (.1 00) Is pivotably mounted oh the 
frame (1 0) via a pivot part- which is off -centered 

T5 . from the center of gravity of the lock lever/the 

lock lever (100) being adapted to pivot to ^the 
lock position by an inertial force just afterthe 
buckle body.(5)'has started moving upon pjaer- 
alion of the pretensioner, and the lock bar ^(30) 

20 being adapted to nibve to the second position 

by an inertia! force upon abrupt stop of the 
:buckje:bodyt(j5) thereby Jnhibittng the pivoting 
of the Ibck lever \^ 00) frorh the lock position to 
the non-lock position, 

13: The buckle device according to .claim 12, charac- 
^ terized in. that a contact part (1 02b) is fpmned on 
the tip part of the lock lever (100), with which the 
lock bar (30), which has moved to; the second posi- 
30 tion upon abrupt stop of the buckfe body (5), cornes 
into contact, thereby holding the lopk lever (1 OQ) in 
the lock position. 

14. The buckle device according to claim 13. charac- 
35 . , terized' in that the lock lever (1 00) has an inclined 
guide part (1 02c) which is subjected to a pivotal urg- 
ing force toward the lock position from the lock bar 
(30) moving to the second position. i 

40 15. The buckle device according to any one of clairhs 
1 2 to 14,' characterized in that the center of gravity 
. of the lock lever (1 00) Is disposed such that the lock 
lever (I OO) is caused to pivot to the lock position by 
an inertial force which acts on the center of gravity 

45 of the lock lever (1 00) upon movement of the buckle 
body (5) .* 

16. The buckle device according to any one of claims 
12 to 15; characterized In that the lock lever (1 00) 
: 50 comprises a first lever (80) and a second lever (85) 
' which are pivotable about a common axis, wherein 
the second lover (85) is-adapted to pivot to the lock 
position* pushed by the' first lever (80) which is 
caused to pivot by an inertial force just afte/ the 
55 , buckle body (5) has started moving upon operation 
of the pretensioner so that the second lever (85) is 
held in the lock position side by inertial force .upon 
anabrupt stop'ofthe buckle* body (5). 
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